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FIRST PART 

ORIGINAL ARTICLES 

t 


OHve-Orowing and Production in Spain 

by 

JuuAN Manuel Priego 


Professor of Forestry and Horticulture at the Agricultural College, Madrid. 


Antiquity and distribution of olive-growing. 

The cultivation of the olive in Spain is contemporaneous with the ear- 
p5t development of the arts of civilisation. The oil obtained in the dis- 
pels near the coast appears to have been one of the first articles of com- 
ierce dealt with by the Phoenician and Carthaginian colonists. As the 
of olive oil by the native population became general, the cultivation of 
‘ tree increased in all districts which offered favourable conditions and 
)ecially in Andalusia where olive-growing was first started and where it 
s since preserved its greatest importance. The high prices of the oil, 

.e to the difficulties of transport, encourageid the planting of the tree in 
e interior of the country where it is now established as far as the southern 
)pes of the mountain ranges (Sierra de Gredos and Sierra de Gtiaderaraa) 
lich cross the central plateau and form for this plant an impassable 
irrier. 

The olive-growing districts in Spain do not form a continuous region 
nited by lines of latitude or by definite isotherms. As the result of the 
loimtainous nature of the country the limits of the district are variable in 
lese respects, and localities, which are specially well-wooded naturally, 
lay be included even if situated at altitudes higher than the tree will 
siially tolerate. 

Olives are grown in thirty-six of the forty-nine Spanish provinces ; 
ey are not grown in the following provinces • “ Pontevedra, Leon, Zamora, 
alladolid, Segovia, Soria, Palencia. Oviedo, Burgos, Santander, Biscay, 
uipuzcoa and the Canary' Islands. As the area devoted to olive-growing 
I the provinces of Lugo and Oreuse is only 407 acres it is evident that t e 
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olive-growing region is limited by the central mountain ranges already 
tioned which cross the plateau from W. S. W. to E. N. B. and meet the 
rian Mountains in the N. E. Beyond the latter range the north-eastern 
olive-growing districts are found in the lower part of the basin of the 
Ebro and include the whole of the provinces of Navarre and Alva. In tj^e 
north-western provinces and on the plateau of Old Castille the olive is no 
grown but it is thoroughly established in the basins of the Tagus, the Gua 
diana, the Guadalquiver, the Segura and the Ebro. 

The soils on which the olive is grown vary greatly, as do the geologic^ 
formations from which these soils are derived . Most of the soils are former 
from the remains of Cretaceous and Jurassic strata, from the Silurian slates g 
the Iberian Mountains and central ranges, from the Tr^ssic sands and sand’ 
stones, and from the conglomerates, sands, sandstones, and gypsum bed‘ 
of the Miocene which occur in the province of Alcaria and on the low plain; 
of Aragon and South Castille (La Mancha), These olive-growing soils an 
comparatively rare in the valleys ; the hilltops and slopes are the situatiotij 
ill w'hich they are characteristically found. It may briefly be stated that it 
such situations the soils which are formed either in situ or from transported 
and partially broken down materials of a pebbly and stony character, which 
lack spring-water and usually contain a large proportion of calcium carbo- 
nate are undoubtedly in a bad condition for the cultivation of cereals but 
are well adapted to the growth of trees of the type of the olive. 

As the result of these geographical features the olive-growing districts 
are found at altitudes above that of the irrigation canals and at present only 
177 300 acres of olive groves are irrigated that is about 4.7 per cent of the 
total area under olive trees. 

The provinces in which the tree is grown comprise not less than a third 
of Spain, and in this wide-spread district it is natural that the growth and 
yield of the tree should vary considerably. The changes in the envirotiment 
of the plant in this extensive and mountainous country' are mimcrous and 
have given rise to the many varieties knowm in Spain. 

The study of these varieties have been the object of many experimental 
trials ; special mention should be made of the work carried out in Andalusia 
by M. Rojas Clemj<:nt y Martinez Robles and of that of Dr. Couieiro 
who has lately collected eighty varieties of which pictures are to be seen in 
the nursery' of the Botanical Garden Madrid. 

Chief varieties grown in Spain. 

0 . eiiropea pomilormis Clem. (“ Olivo manzanillo The tree is well de- 
veloped, the branches are long with plentiful shoots and the leaves are large. 
The fruit is syrndietrical and almost splierical and of a light purple colour 
when ripe; it is largely used in tanning and gives an excellent oil. This 
variety' is cultivated in almost all the olive-growing provinces on account 
of its excellent yield, in spite of the fact that the yield is irregular from 
one year to another (vecera) and that it requires to some extent special 
soil conditions. 
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e. Columella Clem. {'' Carasqueiio "). — The tree is small, the 
faiiches are few and the leaves narrow. Tlie large fruits are almost sphe- 
ral and are borne in clusters of three or four ; the colour changes from red 
) dark purpfe when the fruit is ripe. This variety is only suitable for cer- 

soils and is liable to the attacks of insects, 
c. Ceraticarpa Clm. (” Cornezuelo ”). ~ The tree is well developed ; 
ic fruit which is borne singly is curved and ripens somewhat late ; the oil 
of good quality but limited in amount. This variety is very resistant both 
, cold and drought. 

0. e. rostraia Clem. (*' Picudo ” or “ Cornicabra ”). - • The tree is large 
ndthe branches are w^ell developed ; the leaves are elongated and the up- 
er surface is dark grey in colour. The fruit, which is cylindrical, but tapers 
jwards the end, has a Vur\’'ed tip and is larger than that of the preceding 
arieties. This variety is hardy and considered very fruitful in Aragon. 

0. e. Banqueri. Lechin or “ Pichelin "). - The olives aresmall oval 
0(1 somewhat curved ; they are equally suitable for the manufacture of 
,i(iles (Olives de Cuquillo) and for the extraction of oil. The variety is 
lardy and yields a good crop. 

0. e. Alba (“ Salceho '' or “ Varal bianco - The tree is large with nu- 
lerous branches and. as the lower surface of the leaves rather than the upper 
5 exposed to view, it has a light aspect to which its name is due. The fruits, 
fhich are small are borne in clusters and enclose a relatively large kernel 

I pit. 

0 . e. racemosa (“ Arbequin " or " Raoimal ”). - The tree is of medium 
ize with drooping branches. The blackish fruits yield a large quantity 
i{ oil good ill quality. The variety begins to bear fruit after a short pe- 
iod of growth but gives an irregular yield from year to year. 

0. e. nigricans (“ Empeltre — The tree is not large except in rich 
loils ; the leaves are long and narrow ; the fruit is round and yields a large 
iinount of excellent oil. This variety begins to bear fruit as a comparatively 
,ming tree ; it is hardy and is valued for these qualities in the province of 
foitosa and in other districts of the.lvbro. 

0 . e. maxima Clem, f'" Morcal — The tree is large and the olives are 
big, oval, rounded at the base and flecked with white. The fruit is used 
30th for the extraction of oil and for preservation in salt water (verdeo). 
The yield is low and the tree bears only at a comparatively late age. 

0 . e. virid^da. Conan. (" Vcrdal "). — This variety is a smaller tree 
than the preceding ones ; the branches are long and the leaves small ; 
it is also somew'hat tender. The single fruits are large and oval and are 
preserved in salt water. 

0. c. re'^alis ('* Real seviilana ”). — This variety is chiefly found in 
Andalusia ; the leaves are large and elongated and the fruit, which is the 
largest of all the varieties of olix'es. is nearly round and b'lue black when 
ripe. This is almost exclusively a table fruit and its cultivation has been 
feiy lucrative in lower Andalousia. 

0. e. aroeniata. Clem. {“ Moiadillo " or Nevadillo bianco "). -- The 
i-w is large and the fruits are almost spherical and dark purple in colour. 



■The 3^ield is plentiful and the oil is equally satisfactory in quantitv o 
in quality. ' ^ 

0. e. sorianea (" Nevadillo negro”). - The tree is of mediums’ 
the upper surface of the leaves is dark green and the ’ lower a niotheM 
pearl white. The fruit is similar to that of “ Moradillo bianco '' and of 
quality. 

0. e. hispidemis (“ Gordal ” or Gcal ")< ~ olive-tree is lajg 
and bears at an early age ; the branches are strong and lustrous and th' 
leaves are large. The fruit is almost as large as that of the Sevillano and ih 
tip is pointed ; it is greyish when ripe, forms a good table fruit and yieli! 
oil satisfactory in quality and quantity. ' ^ 

0. e. gienensts Colm. (" Javaluno — The tree is well-deveW 
.and bears large elongated olives. * ^ 

0. e. ovata Clem. (** Tachuno Castellano or ” Cimjal "). - The tre? 
is of medium height ; the branches are long and bear plentiful side shoots- 
the leaves are narrow and long. The small oval fruit ripens early and give^ 
a very fine quality of oil. 

Other less common varieties. — Among these may be mentioned "Colclio- 
nudo '' “ de Arola " Tempranillo Rodonillo" “Bellotudo” “Kernie- 
juela "Nogral” Verdaleja” ‘‘Madrileho” “Ojo de liegre which have 
been described by M. Colmeiro in his wmk, to which reference has already 
been made. There are other varieties in addition to these which might 
also be mentioned, but, as they have not been clearly classified, it is pos- 
sible that they may prove to be merely local names for varieties which 
"have been already described. 

Methods of cultivation. 

Although the olive is grown extensively in Spain, its cultivation, ii 
•comparison with that of other important crops, has been little studied an( 
cared for. During the last few years, however, a tendency to improve th 
methods of cultivation has been observed. 

The plant is usually propagated by cuttings which are permaneutl) 
planted. In the province of Valentia and in parts of Andalusia the cutting! 
are planted singly ; in the majority of the provinces several cuttings an 
planted on the same spot, and these give rise to a number of shoots oi 
v/hich three or four are preserv'ed, allow'ed to grow and trained in a defi- 
nite manner. In the eastern provinces the practice of planting cuttings 
in nurseries is spreading. 

As regards tillage the land is ploughed three or four times usually 
between the end of the winter and the sumnier. Care is taken that the 
-direction in which the land is ploughed on each occasion crosses that 
direction in which the work was carried out on the preceding occasion, 
Tillage at the foot ot the trees is carried out by hand and takes place at 
two seasons in the >'ear. In the southern districts a ditch is dug round 
the trunk in the autumn to collect rain water and in the spring the soil 
round the trunk is thrown up to form a mound (" aporcarido '’).ln other 
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stncts the process is reversed ; in the autumn a mound is thrown up 
and the tree as a protection against drought and in the spring the mound 
destroyed. 

Manures are very little employed in olive-growing. Up to recent 
.ars only the olive-groves in the neighbourhood of towns received a little 
mg. . superphosphate is used in Andalusia and in the province 

Valentia while some more advanced agriculturists have begun to emplov 
,Piplete mineral manures. ' ^ ' 

As regards prunmg there are no definite regulations. Ten or twelve 
;aTS after the planting of the cutting the branches of the tree are first 
oined but with great moderation ; only after twenty or twenty-five years 
e the trees thoroughly pruned at regular inten^als. In the eastern pro- 
jices, iu Aragon, Navarre, and Catalonia, pruning is carried out even'’ 
,0 years ; in Andalusia every three or four years ; in New Castille every 
s years. The number of branches suppressed is variable. In many parts 
Andalusia, the pruning of the young shoots under the name of taia 
very thorough and is followed in the next year by the removal of the 
iperflnous older branches. Every thirty or forty years the trees are hea- 
ly trimmed and a new surface of wood exposed ; this process gives new 
gour to the tree and is carried out successively on the different stocks 
each olive grove. 

The different practices observed in this \vork are probably due not 
erely to local custom, but partly to local variations in growth as the 
suit of the diverse climatic conditions, and of the use of different varie- 
es of the tree. 

In the warmer regions the fruit is gathered in the autumn months ; 
the other districts in the winter. As a rule gathering takes place later ' 
lau is necessary to obtain a good quality in the fruit, but this mistake 
being corrected in the chief centres of production. 

In almost all Andalusia the fruit is knocked down with long poles and 
le practise is justified by the great height of the trees ; an exception is 
acle for olives w'hich are destined for table fruits. In the central districts 
uid-picking is known as“orden6" - a word which is also employed 
T the milking of cows goats etc. 

More than half the olive groves in Spain are culti\'ated without the 
resence of another crop. Where the nature of the soil is suitable, cereals, 
le vine, the almond and the hazel are grown wdththe olive. Cereals and 
le vine are the crops usually found in the olive groves ; but the almond 
predominant in the east and the hazel in Catalonia. 


DevkIvOfment and present condition oe thk olive production. 

The modern development of olive growing in Spain has been very 
in comparison to the progress made in the cultivation of other crops 
!ich as the vine and the orange. "‘L’Annuario estadfstico de Hspana " 
1 IVS58 gives the area devoted to olive-growdng as 2 080 226 acres. 
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The " Estadistica de la riqueza territorial published in 1879 shows 
that this area had decreased to i 972 877 acres. 

In the “ Avance sobre la produccion del Olivo ” published by the 
"‘Junta Consultiva Agrononiica " in 1888 the area under olive groves is 
given as 2 849 932 acres. 

In 1897 the « Estadistica del Servicio agronomico » gives the total 
area as 304 941 013 acres and in 1903 the publication of the same depart- 
nient shows that the area has increased to 3 293 258 acres. 

According to the “ Avance estadistico de la riqueza que en Kspaha 
representa la produccion media anual del Olivo y otras cosechas ” whidi 
has recently been published by the “ Junta Consultiva Agrononiica ", the 
average area under olives for the period 1904 to 1912 was 3 400 070 acres. 

Finally the 'i Estadistica de las producciones viticola yolivareiaeD 
el aho 1915 ' ’ published by the same body gives the- area as 3 659 644 acres. 

It can be seen from these figures, that the area under olive groves 
is increasing and has been doubled in 57 years. Of the thirteen agri- 
cultural districts into which Spain is divided Western Andahisia has the 
largest olive growing area with i 229 578 acres, followed by Eastern An- 
dalusia with 758 428. At present these two districts contain more than 
half the olive growing acreage in Spain. 

The yield per acre varies very much from one year to another. A 
comparison of the average yields of various periods does not clearly con- 
form to the law of variations which might be applied. The average produc- 
tion in the ten year period from 1891 to 1900 was 8 049 lbs. per acre, that 
of the following fifteen year period was 14 556 lbs. per acre ; from 1906 
to 1910 the average yield was 12 259 lbs. per acre, and from ign to 1915, 
16326 lbs. per acre. 

The value of the olive production has gradually increased The figures 
given in the “Avance estadistico de la Junta Consultiva Agronoinica ” ; 
which summerises the financial returns of the period 1903-1910 are the 
following : 

£ 


.\verage value of the oil '>523<>3-J 

Average value of the green olives .... 305361 

Average value of the lejives used as fo^lder . 4>>2 210 

.Average value of the wood as fuel 323 907 

,\veTage value of the residues ot the fruit . 663163 

Average value of the oil for tanning . . 2o»> 126 


In the south and east of Spain the cultivation of the olive is being 
developed and is very prosperous ; but in these districts large areas are 
found, suitable for new plantations, which are still uncultivated. 

The economic returns from the areas in cultiv ation could be improved 
by the expenditure of increased capital and care in tlie planting, main- 
taining, manuring of the groves. Such expenditure, as experience clearly 
shown will be amply repaid by the tree. 



OUVE-GROWING AND PRODUCflON IN SPAIN 


1733 


the most urgent needs of the olive industry arc a scientific study 
,{ all varieties in regard to the nature of the fruit and oil and to the con- 
htions which affect the growth of the tree ; a similar study of the methods 
propagation with special attention to the effects of the various forms 
grafting ; and a general and determined effort to cope with the nume- 
rous parasites and pests to which the tree is liable. These important tasks 
jhould engage the attention of the State, and of the societies of olive planters. 

'To the sphere of political economy should be assigned those measures 
needefi to protect the pure olive oil against the competition of inferior 
foreign oils, and against adulteration and blending to which the decrease 
[n exports to foreign markets are largely due. 

These measures are of importance to all countries in which olive- 
giowing is a fundamental industry. 
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AGRICUI^TURAI. INTEI,I<i6eNCE 

GENERAL INFORMATION. 

DEVEtoPMEST 1253 - Agriculture and its Allied Industries in Rumania. - Xenopol n., in u 

or went Economique, Vol. XXIII, No, 136, pp. 125-154; No. 138. PP- 191-209. Bucharest, 

■AORICULTUKE April I and June i, 1916. 

w DwrERENT gjnce the Treaty of Adrianople in 1829, the production of cereals has 
COUNTRIES become the most important feature in Rumanian agriculture. Up to 
that time Rumania's chief exports consisted of animal products i.e. cattle, 
wool, wax, wine, salt, hides and salt fish. But after 1829, when she 
obtained a new outlet for trade via the Black Sea, the character of her 
agriculture began to change and arable farming gradually displaced the 
old stock raising industry. 

At the present day wheat is the chief crop and occupies an area of 5 
million acres. The grain produced is of the finest quality, but the yield 
is very’ low (12 to 20 bushels per acre during the past 10 years) and might 
well be increased 50 per cent by improved methods of cultivation, includ- 
ing the use of artificial manures, and by a better utilization of the avail- 
able water supplies. Exports of wheat during the years 1911 to 1915 
were valued from £8 000 000 to £10 000 000 per annum and amounted 
to one half of the total exports of cereals. The Rumanian people eat 
very little wheat ; out of a total population of 8 millions only about 2 
millions consume it regularly, the staple food of the people being maize. 

According to the official returns the gross value of the Rumanian 
crops in 1914 was as follows : 


Cereals 40 078 000 

Pulse and root crops 2 768 f)00 

Foflder crops 3 688 000 

Market-garden crops 979 000 

Oil seeds 618000 

Other crops {fibres etc.) ....... 533000 


Total . 


48 664 000 
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There is a disproportionate amount of cereals grown in the countrs’ 
j it is questionable whrther it be good policy to allow the cultivation 
^heat and maize to replace grass to such a large extent. The vast area 
^er wheat IS no doubt a direct response to the good prices obtained on 
,^ign markets, but the same cannot be said of maize which fetches 
nittch lower pnce, and its continued growth on a big scale must be 
tiibuted in a great measure to the traditional habits of the Rumanian 

jasants. 

The distribution of the area amongst the different sized holdings is 
yen in the adjoining Table. Nearly half the land is in the hands of 
>asaat propnetoxs and of the other half, four fifths consist of large hold- 
gs and estates, while medium- sized farms only occupy lo per cent of 
le total area. The peasants, besides owning half the agricultural soil in 
le country also hold a great part of the estates, paying rent either in cash 
. in kind. But the disadvantages of this system of land tenure are evi- 
ait in the low standard of cultivation and the absence of proper build- 
gs. which prove that the land is being worked with insufficient capital 


D istribution of area amongst the diff erent sized holdings. 


Size of holding 

No. of 
holdings 

No. of holdings 
per cent 
of total no. 

Area occupied 

Area occupied 
per cent 
of total area 

acres 



acres 


nder i V4 

62 832 

6.60 

65 000 

0-34 

V 4 ^o • , 

CO 

0 

8.50 

180 000 

0.93 

' 4*5 

147 900 

15.20 

586000 

3.01 

tV j 

I3I 630 

13.60 

834 000 

4.30 

Yj s 10 

172 446 

17.90 

I 564 000 

8.08 

» 121/2 ' . 

148717 

15.40 

I 759 000 

9.08 

V. • 

131 145 

13.50 

T 840 000 

9.50 

Vi » 25 

45 230. 

4.70 

975 000 

5.05 

Total under 25 «:res . . . 

920 939 

95.40 

7 803 000 

40.29 

25 to 125 

36318 

3.70 1 

I 722 000 

8.89 

Hj- » 250 

2405 

0.26 

413 oco 

2.13 

250 » i 250 

3 3 M 

0.41 

2 020 000 

10.43 

250 » 2500 

I 122 

0.13 

I 987 000 

10.26 

500 » 7 500 i 

771 

0.09 

3 060 000 

15.80 

500 » 12500 

II 2 

1 

r 077 000 

5-55 

12 500 

66 

I 0.00 j 

I 287 000 

6.65 

Grand total . . . 

965 047 

1 100.90 

19 469 000 

100.00 


Very little land is held by foreigners in Rumania. Article 7 {§ 5) of 
be Constitution (revised on October 13, 1879) lays down that “ only Ru- 
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nianians born or naturalised, may acquire rural property in Rumania 
This did not interfere with foreign owners who were already in possess} 
in 1879, but such owners are no longer numerous for many sold out thi 
properties as the price of land rose. 

While exports of cereals have been increasing, those of animal p 
. ducts have decreased from about £2 000 ooo’s worth in 1879 to £115 
worth in 1913. All Rumanian exports are of an extremely bulky nati 
while the imports consist of expensive products which occupy little spa 
Also, many raw materials such as hides and wool are exported and tli 
reimported again as manufactured articles. Both these facts point tot 
necessity of establishing national industries. 

So far nothing has been done with regard to the regulation water 
terns, and it is only within the last few years that a proper scheme of 
rest management has been in force. Improved means of transport { 
badly required for there are only 2200 miles railways on an area of 890 
square miles. With regard to the important question^ of the storage 
cereals, wbile the building of the docks at Braila and Galatz has furnisli 
the necessary' accommodation for all corn awaiting shipment, the rest, oft 
country is still unprovided with warehouses. These should be establish 
by the Government at all the principal railway stations for the purp« 
of cx)llecting and grading cereals. By this means a farmer would tb 
be able to raise cash on his harvest while awaiting the best opportnr^ 
for marketing his corn. 

The condition of the peasants is still unsatisfactory in many pam 
Rumania though measures of reform have already been takes, e.^. 
establishment of rural banks, State aid for the purchase of land, 
foundation of peasant societies. An agrarian law passed in 1908 regnla 
certain agricultural payments : a mini mum wage was fixed for lahotii 
and a maximum ♦price for rent. Communal fields have been cstablisi 
where the cultivation of fodder crops will be given every encourageiiK 
Proposals have also been made with regard to the compulsory breat 
up of large estates for the purpose of increasing the number of small holdi 

Turning to the agricultural industries; A capital of £1640000 
invested in flour mills wdth a plant of 22 120 HP, yet the exports of fl' 
only amount to 7 per cent of the corn. The manufacture of woollen r 
terials is carried out in 13 factories {3 162 HP), which only deal with 
coarser kinds of wool and are nothing like sufficient to meet the reqii 
ments of the couiitrv. Finer qualities of goods are imported in la 
quantities. The industry could well be expanded if the home product 
of wool were more abundant and of better quality. But for some time p 
the number of sheep in the country has been diminishing and little is be. 
done to improve the fineness of the w’ool. At the model farm at baza, 
is true, so mo experimental cro.sses were carried out between the nah 
breeds Tzigae and Prise; and the Ministry of Agriculture imported soj 
Merinos to the Royal estates, and crossed them with local sheep with j 
cellent results so far as the wool was concerned. These, however, are ^ 
isolated trials and have no effect on the sheep of the countr}' whose ilee| 
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^ remains of a very poor quality. The hemp and linen industries are of 
little importance and only represent an invested capital of £81 000 ; the 
greater part of the henip produced is exported. The sugar industry which 
dates back as far as 1873 is somewhat on the decline as the farmers have 
given up growing sugar beets in favour of more paying and less trouble- 
50016 crops. The present area under beets is about 35 000 acres and the 
veady production of sugar varied from 200 000 to 300 000 tons in 1909 
lo 1913- . 

i of the Rumaman forests, which cover 20 per cent of the total area 
bf tlie country, the State owns some 2 600 000 acres while 4 000 000 acres 
hre private property. The forest industries are in the hands of 14 big com- 
banics from whose books the following data have been summarised to give 
bme idea of the totaf vested interests engaged. 


£ 

Ordinary shares 2 62S 000 

Debentures 000 

Working capital (1913 balance sheet) . 8112000 

Buildings and plant t 555 ooo 

Reserve funds 8 j ooo 

Sinking funds 

Xet profits (1913 balance sheet). , . . 272000 

Return on capital. 1.8 to 33 per cent 

(3 companies show a loss) 


' A few forest societies have been formed among the peasants, but as 
Ihey are working without inudi capital their output is still low. The lack 
i)f roads and railways makes the forests ver>^ inaccessible and the prepar- 
iition of transport routes is a heavy initial expense for small associations, 
piarters have also been granted to two foreign companies (with capitals 
iof £tit ooo and £880 000) for the working of Rumanian forests. 

There are in all 71 saw mills in the country^ which employ 12 ooo men. 
jAnother 50 ooo men are occiqiied \yith felling the trees and transporting 
Itliemto the mills. A large proportion of the timber (valued at £940 ooo in 
jrgij) is exported, but at the same time Rumanian imports of wood and 
jfrood products amount to £620 ooo per annum of which the greater part 
Iconsist of manufactured articles. The paper-making industry is important 

f nd represents an invested capital of £i 020000. It deals annually with 
103 ooo worth of raw material of which about one third is imported, 
jand produces paper and cardboard which amounted to 18 200 tons in 1914 
|and was valued at £432 ooo. No paper is exported, but 3 600 tons of pulp 
(valued at £32 ooo) went abroad in 1913. 

1254 - Testing, Storage and Preparation of Unpolished Rice (hras pitjah koelit). — rukal 

Ottow W. M., in Naiuurktindi^ Tvd^ckTift roor Xcdcrl(\nd^ch-Indte, Tart LXXIV, hvgieni 
pn. 143-196. Batavia, 1916. 

In connection with the importation of unpolished rice for preventing 
and restricting beri-beri in the Dutch Indian Army questions arose as to 
the testing, the storage and the treatment of the above named form of rice, 
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which have led to the writer's investigations. The results of the invest! 
tions are summarised by the writer as follows: 

1. — On the ground of taste, no reasonable and still less ins 
mountable objections can be made to the use of unpolished rice which 
sufficient protection against beri-beri. 

2. — Compared with finished rice, unpolished rice becomes easil- 

and speedily unfit for consumption, by decay, by damages done 
insects, etc. Although periodical exposure to diffused daylight and rcgul ' 
turning over of the stock have a favourable influence with regard to 
rioration during storage, still unpolished rice can scarcely be kept for Ion J 
than two months without even quite perceptible alterations. ^ 

3. — The necessity of preserving unpolished rice, which must be 
kept for some time, is best practically met by the u^e of chloroform or car^ 
bon tetrachloride. These are applied in the form of vapour, for which com 
paratively small quantities are sufficient. They do not modify the hardness 
the smell or the taste of the rice, and they exercise a favourable influence 
on the preservation of the desired activity, 

4. — The Pg O5 proof with the fixed amount 0,4 % of this sub- 
stance is not sufficiently to be relied upon when testing rice as to its value 
as protective against beri-beri. 

5. -- A new method of chemical investigation better enables us 
to judge of this value. This method consists in the e.stimation of the spirit 
dry-residue, according to a process which has been fully described in the 
text. As criterion the diy^-residue limit was to be fixed between 0 55 and 
0,6%. 

6. - The physiological test with the help of test-animals is at pre- 
sent the only one which leads to a never-failing, always correct judgment. 

The e\'idcnt suitability of rice-birds for this purpose has led to a method 
of investigation which in ever}^ respect deserves recommendation. 

7. — It appears more and more distinctly that requirements for an, 
adequate activity of rice are completely worthless, if at the same timei 
certain stipulations are not made as to the treatment of the rice, viz. the| 
wasliing and steaming, processes to which the rice must be subjected be 
fore it is ready for consumption. 

A specimen has been found with a Pg O5 amount lower than the stan 
dard norma of 0,4 and which notwithstanding this was sufficient!) 
active. 

This example shows that there are kinds of unpolished rice to be ob 
tained which in appearance and taste differ little, if anything from entire!) 
polished rice, and which still give more than sufficient protection against 
beri-beri. 


1255 - Agricultural Instruction by Correspondence in France, - eindet, in 

Rendus de V Academic d'A'^ricuUun de 1 ranee, Vol. II, No. 32, pp. I'yos, iffH'- 

In October 1913, the Union of Agricultural Syndicates in the south- 
east of France began a course of agricultural instruction by correspondence. 
During its first year as many as 207 pupils were registered, hut with the out- 
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jak of war those left on the land were deprived of all leisure, and the 
jnber of pupils fell to 54 in 1914-1915 and to 34 in 1915-1916. 

At the beginning of each month from October to April every member 
course receives instructions fox work, in the carrying out of which 
. is encouraged to get what help he can from his parents or from a local 
Dionitor" appointed by the Union, The work includes: 

1) A coiuse of reading for which books are provided in local li- 
or obtainable from the Union at a very low cost. 

2) The setting up of a small experimental ground where each pupil 
for himself the effect of manurial dressings, of early or late 

ing, etc. 

3) The carrying out of simple experiments such as the germination of 
the relationsliip between the density of potatoes and their starch 

tent, the flocculation of clay by lime, the effect of sodium nitrate on 
jing and straw production, the topping of sugar beets, the washing of 
; poles. 

4) Excursions organised by the monitor to neighbouring farms where 
pupils are expected to take notes on the crops, on the live stock, on the 
)lcnients, etc. 

5) The writing of papers in answer to qnestions on such subjects 
the nature of the local soils, the crops of the districts and their industrial 
s, the treatment of seed, the planting of fruit trees, etc. This branch of 
'work involves personal effort on the part of the pupil who will have 
consult his books in order to find an answer to the questions. 

6) The working out of sums on: the price of wheat per given volume 
liQ its density and price per quintal (220 lbs); the value of a manure heap, 
jn its composition and the value of each constituent; the price of ra- 
is for maintenance or fattening; etc. 

hvery month the pupils send in their work which must include a re- 
t of their excursions and of the progress of their experiments. The 
jers are corrected and returned, the names of the pupils getting the 
;kstnumber of marks being published in the monthly sheet of instructions 
tether vrith remarks of a general nature which apply to all members of 
course. When specially good papers are sent in these may even be 
Iroduced in the monthly sheet. 


CROPS AND cultivation. 

" A Detailed Study of Effects of Dlimate on Important Properties of Soils. - 

ipjwx C. D., and Waynick D. D. , (Laboratory of .Soil Chemistry and Bacteriology, I'lii- 
wsityoi California) in Soil Science, Xol I, No. i. pp. 5-48. New Rrnnswick, N, J., 1916. 
In 1908 a set of experiments were started under the joint auspices of 
h'. S. Department of Agriculture and the Agricultural Experiment 
ions of Kansas and California. Two soil blocks, 5 ft, square and 3 ft. 
> were moved from each station to the other two stations* and placed 
■nsition as neaily as possible in the original soil layers. A similar block 
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of soil was dug up and replaced in its position at every station and a ch 
plot of undisturbed soil was also set aside. It was therefore possibly 
compare at each, station i) the natural undisturbed field soil; 2) the uat; 
field soil after having been disturbed; 3) the soils from the other two 
periment stations. When 7 years later the present w-riter attacked the j 
blem of the effects of climate on soils, the above plots appeared to prov 
admirable material for study in this connection, and it was decided 
subject them to a physical, chemical and bacteriological investigation. 

The most striking change undergone by the transported soils is 
their appearance. Shaw and W^alters originally described the C; 
fomian soil as ‘^Sacramento silt loanri', the Kansas soil as a “dark hea 
loam and the Maryland soil as a « I/ight yellow clay ». During the per 
which has elapsed since the soils were moved, tfi^ir colour has chan^ 
markedly, Kansas and Maryland soils in California becoming of a nii 
deeper reddish colour, and Kansas and Californian soils bleaching t( 
light or yellowdsh clay in Maryland. Soils brought to California have a 
increased their hygroscopic coefficient, their moisture equivalent (i) a 
their wdlting point. 

The bacterial investigations show that in general the nuniber.s 
bacteria increase when arid soils are put under more humid conditio 
and decrease when humid soils are brought to a drier climate. Aminoi 
fication and nitrogen fi:^ation vary in a similar fashion and so does nit 
fication with certain forms of nitrogen. The destruction of cellulose, 031 1 
other hand, varies inversely with the bacterial numbers. 

Chemical analyses reveal marked changes in the acid soluble 00 
stituciits of soils due to climatic effects. For example the Californian a 
increases in lime in Kansas and Maryland (particularly at the latt 
station) and loses in iron. Though difficult to generalise, the tendeiK 
is for soils to increase in iron and decrease in alumina when placed imd 
arid conditions and viceversa. Phenomenal losses in certain coustituen 
seem to have occurred in some soils even when the latter w'ere not movei 
the Mar3dand soil losing enormous quantities of magnesia in the m 
period. With regard to the total water soluble constituents, these 
crease considerably when the Californian soil is move<i to Kansas 
Maiydand and the same occurs with Maryland soil wffien moved to Kau; 
or California. 

Some of the effects noted are difficult to explain in the light of 0 
present knowledge, but the causes of other effects stand out quite clear] 
For example, it appears that the total internal surface of soils per ui 
of dr}’ weight increases with the degree of aridity of the climate, and tl 
exercises an important influence on the hygroscopicity, moisture eqi 
valent, wilting, point, tenacity, absorbing power and many other php 
cal characteristics of a given soil. W’^ith the chemical data the catise-sf 
the changes are more difficult to define because of the great irregularr 
of some of the results obtained. But they indicate clearly that pro.oii| 


(i) See R. Oct N*n. 1050. 
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. tafee place in the chemical constitution o£ a soil when it is moved 

r ' arid to a humid climate or vice vena. In general, bacterial acti- 

Los pronounced under humid than under arid conditions ex* 

with regard to cellulose decomposition. This is probably due to the 
trcasc in the carbon of soils under arid conditions and to the decrease 
[the water soluble substances. 

- The Relationship between the Osmotic Pressure of the Soil Solution and the 

^Voffth of Wheat. — TyjiAfiKOBi, M. H. (ToulaikowM.N,) in /Kt/puaJo Ommnou 
UMCHU n. 0, Koooobh^a [Revim of A'^ricAdtural Experiments dodfcaied 
lo the memoty of P. S. Kossovttch). Vol. XVII, No. 3, pp. [33-163, Petrograd, 1916. 

In Older to determine the correlation between the salt content of the 
111 and the growth of plants, a scries of experiments were undertaken at 
je Station of Besentchouk' where the alkali soils of the Province of Sa- 
jaia are imder special investigation, The osmotic pressure of the soil 
ilutiori was artificially raised by the addition of mineral salts to the 
)il and was studied in its relationship to the gro^vth of Bielotourka 
ilieat, a hard spring variety which is widely distributed in the region. 
The experiments were begun in 1910 and a first report has already been 
ublished (i). Plants were grown in zinc cylinders each of which con- 
jiied 5 kgs, of black soil (Tchermozeni) and about 50 gms. of a 
hture of nutrient salts. Before being filled into the pots the soil was 
ied in the .sun till its moisture content had been reduced to 10 ton 
jrcent. The nutrient salts were added in the form of solution, but the 
ilts used to raise the osmotic [)re.ssure of the soil solution {i. e. sodium 
iloride. nitrate and sulphate; ammonium chloride and sulphate; calcium 
iloride) were applied in the solid form and in throe difiterent ways; 
r) The whole amount was mixed with the soil at the start so that 
soil solution was immediateh- brought up to the required osmotic 
ssurc. 

2) The salts were added at the rate of one sixth of the total amount 
week for 6 weeks. By this means it was possible to reproduce the natural 
iditions prevailing in alkali soils where the osmotic pressure [jf the so- 
ioii increases as the growing season advances owing to the decrease of 
nvater content in the soil. By spreading the applications over 6 weeks, 
e plants had received the whole amount before flowering. 

j) The whole amount was added in a single dressing at the time of 
iwering. 

Distilled water was used for bringing the moisture content of the soil 
rtotXi per cent of its maximum water holding capacity or in other words 
i2|peT cent of the dry soil Selected seeds or pure lines of Bielotourka 
heat were employed and careful records were kept of the dates of 
imination, tillering, shooting, dowering, and ripening. The height of 
c plants was also measured at different times. When the plant:s w^ere 
irvested, the dried grain and straw were weighed separately and the 
aiii was analysed for total and protein nitrogen and for moisture; the 

(pSee/i;. 19x1, No. 9S7. 


(£ci.) 
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weight of 1000 seeds was also determined and their appearance was not 
(steeliness or starchiness) (i). 

The results of the experiments showed that the osmotic pressure 
the soil solution had a marked influence on plant life. This influence ^ 
already appreciable when the seeds were germinating and could be foll( 
ed throughout the development of the plant. 

As the osmotic pressure increased, germination was retarded and 
lering became less vigorous while the shooting of the com and flower 
were earlier, so that the whole period of vegetation was considerably ( 
down. An osmotic pressure of 7 atmospheres obtained by the addition 
sodium chloride shortened the life of plants by 7 days in 1915 and by 
days in 1914. The same pressure exerted by sodium sulphate only redn( 
the period by 4 days and the effect of nitrate# were still less pou^erl 
their solutions having no appreciable effect except at higher pressu 
altogether. 

With regard to the development of the plant and the yields of stij 
and grain, it was found that there existed a definite optimum osmotic i 
sure for each of the salts tried. The point varied between i and 3 atmospb 
according to the different salts and was marked by maximum crop yi 
and by a low ratio of straw to grain. As the osmotic pressure incr« 
above this optimum point, harmful effects became evident, the deve 
ment of the plant was suddenly checked and low yields of grain andst 
were obtained. A rise in the osmotic pressure of the soil solution caused 
the addition of all salts except nitrates low'ered the ratio of straw to gr 

It was established in the earlier experiments that when the pres< 
of the soil solution is between 3 and 5 atmospheres, plants are able tom 
the available water go further than under normal conditions. This coni 
sion was fully confirmed by the experiments of 1914 ^ 9 ^ 5 * 

are given the mean coefficients of transpiration obtained with the non 
soil solution and with solutions whose osmotic pressures varied from ] 

5 atmospheres. The figures show that in general transpiration decrea 
as the osmotic pressure increased up to 5 atmospheres. Above that li 
a further increase in the osmotic pressure resulted in a coefficient of Ui 
piration higher than that for the normal soil solution. Magnesium cl 
ride did not follow this ride. The fact that Bielotourka wheat uses 
water per unit of dry matter produced when the osmotic pressure of 
soil solution rises above normal, is of the greatest importance in aridregi 
where the climatic conditions are similar to those at the Besenchouk . 
tion. 

With the soil solution at its optimum osmotic pressure the wheat, 
only gave maximum yields, but both straw and grain contained maxirj 
amounts of total and protein nitrogen. In other words, the plant wasma! 
the best possible use of the nutrient substances at its disposal to pro^ 
the largest^^amount of grain of the best quality. Table TI summansesj 
results obtained in this connection. 


(i) See K. Sep. 1016. No. y64. 
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I- osmotic pressure oj the soil solution on the coef- 

pcieni of transpiration of r&heat plants [average of the two years 1914 
and 19x5. 


CocfRcicnts of transpiration 


Salts used 

Normal i 

Abnormal soil solutions, osmotic 

pressure 

soil i 
'solution 

' i 

s 1 

1 1 

4,diam chloride 

■ : 365.6 ■ 

1 

359 5 : 

1 

346,6' 

362. s 

i 

' 358.4 

5 sulphate 


364-3 1 


' 342.6 

! 349-4 

s nitrate ♦' ' ' 


352.0 ^ 

335.7 ' 

i 317.9 

382.8 

3 itiiuonmm chloride 

. ; — i 

329.9 

323.1 

I 295.2 

1 364-2 

„ sulphate 

' : 

331-4 : 

30S.3 

1 294.7 

! 300.1 

„ nitrate 


336.0 

304.6 

: 292.6 

— 

N^gntsiuni chloride 


350.4 ! 

358.8 

i 328.7 

413-8 

, sulphate 

_ ; j 

366.9 ; 

360.0 

I 343 4 

359.2 

Calcium chloride 

— ; 

347-7 ■ 

329.6 

341,8 

“ 

Mean lor all salts . . 

• 365.6^ 

34S.6 

333.3 

329.9 

314.8 


. .. - . . . 
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T^bLI'; ll. — oj the osmotic pressure oj the soil solution on the yield 
jn.(i nitrogen content of wheat [average of the two \eurs 1914 and 1915). 


Nitrogen of gram 


Coatrol (norrial soil 
solution) 


Osmotic pressure of soil 
5oluti'?n in atmospheres 

I 

2 

3 

s 

Sa/f5 miipCit by ibeir ■■ 
host's : 





Sodium sails. . . . 

112 

99 

89 

57 

.Ammonium » . . . ^ 

122 

139, 

I 2 I 

— 

Miignesimn ♦ • • ! 

, 96 

94 

82 

62 

.Suits Zh'itpt'd by thiir ' 
fl' iii uuiicics : ; 





Chloriilcs 

109 

108 

86 

.,2 

Sulphates 

^ Io8' 

HI 

116 

4J.S 

XitraloN I 

! ii8i 

120 

97 

— 

Mean for all <iilts , ■ 

i no; 

no! 

100 

65 


Nitrogen eontent Total amount of nitrogen 
of grain (per cent) per pot 

=■ I =100 

12351^35 


1.12 1.29, i.jB 123.4 127.7 I-25.5; 

1.33 1.55 I.C)7 — 162.3215.4202.1. — 

I. II 1, 10 1.22 1.37106.6103.4106.1^ 87.7 

I 

i.if) 1.27 1.43 1.68 126. 4 137- 123.0; 6«.6 

1,14 1,24 1.32 1.31123,1 137-^ 

1,30 1.62 1.73 — 160,4 194.4 ^67.8 

1. 18 1,33 1,43 1. 6S 129,8 146.3 I43.0 109.2 
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Conclusions. — In pot cultures it is possible to regulate the osmotjr 
pressure of the soil solution by the addition of soluble salts (nutrient an 
otherwise) to the soil and thereby not only to increase the yields of 
and straw above the normal, but also to raise their nitrogen content. Tf 
study of the osmotic pressure of the soil solution is of special interest i 
relation to steppe and alkali soils where it is exceptionaly high and in tt 
case of peat soils and bogs where it is exceptionally low. It may also tbro' 
light on the action of “ indirect ” manures, such as for instance that c 
sodium clilpride which is frequently used on sugar beets. Hitherto its b 
neficial effect has been looked upon as due to a liberation of potash in th 
soil, instead of which it might be caused by a simple increase in the osrnoti 
pressure. 

It is recommended that the investigations be extended to other fani 
crops and the effect of the soil conditions determined not only on the ni 
trogen content of the plant but also on its other constituents, fats, sugar 
and starch. 

1258 Investigations on the Microorganisms of Peat Soils, Waste and Cultivated.- 

Arnd T., in CentralbMt fur BakUriolos,ie. Parasitenkunde und Infektionskrankhnu^ 
Vol. 45, Nos, 8-25, pp, 554-574. Jeim, June 19, 1916. 

At the Bremen Station for peat investigations (“ Moorversuchsstatioii") 
a series of experiments were undertaken to determine the changes, if any 
in the bacterial activity of peat soils brought about by drainage, liming 
and tillage. Only preliminary trials have as yet been accomplished, hir 
these have already shown that there exists a striking difference iu bade 
rial activity between waste and culti\'ated land. Soil samples were taker 
from tvveh'e dilfererit parts of the experimental ground <and were tester 
for: ammonification, nitrification, denitrification, the decomposition 0: 
cellulose, the presence of Azotobacter and the fermentation of mannite. Th 
residts may be summarised as follows ; 

1) Ammonifying organisms were found in all samples, even in th 
most strongly acid subsoils from waste land. They were far more actiu 
in surface soil than in the underlying layers, the actual numbers in thesiih 
soil being ver\' small and their vitality reduced. Ammonia production ak 
occuied much more freely with samples from soils which had been till^ 
manured or limed than with samples from land of the same type whic 
lay waste. An application of dung to a, peat soil which had a very lo 
bacterial content resulted in a considerable and lasting increase in tl 
numbers and activity cf the putrifying organisms. The breaking up ' 
waste land only affected the bacterial life in the top 8 in. of soil; samplt 
of subsoil (8 t > 16 in. deep.) showed about the same aimnonifyii 
power whether taken from waste or cultivated land. 

2) None of the samples from waste land contained any aefe nitr 
fying organisms, neither did samples from cultivated land which wc 
either unlimed or had only received lime at the rate of half a ton of 
per acre. On the other hand soil which had received one ton of lime pera^ 
exhibited a marked powder of nitrification, but it woidd seem that an eve 
heavier dressing would be required in order to obtain an active eveof 
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jtient of the nitrifying organisms in the peat itself. Not a single subsoil 
whether obtained from waste or cultivared land, contained 
jjRV organisms capable of producing nitrites or nitrates. 

3) Every sample tested was able to reduce nitrates, the surface soil 
,f waste land being hardly more active in this respect than its subsoil. 
Vhere the land was cultivated, however, the reduction of nitrate took 
)lace much more readily with the surface than with the subsoil, and the 

was true of cultivated surface soils as compared with the surface soil 
of waste laud, more especially where tillage had been accompanied by 
liming- hlo differences were obtained in the denitrifying powder of the va- 
lioiis subsoils. 

4) All surface soils exhibited a greater power for decomposing cel- 
itdose than their corresponding subsoils, the difference being very small 

i [ithc case of waste \ind and much larger for cultivated land, Cultivated, 
imetl or manured surface soil was also much more active than waste sur- 
ace soil. As with ammonification and nitrification, maximum decom- 
josition of cellulose occured when the soil had previously received a 
liessitig of dung. 

5) In no sample was Azotobader present. Surface soils and cultiv- 
ited soils fermented raannite more readily than subsoils and waste soils, 
ttia niaximum effect being again obtained with the dunged plot, 

3259 ' Reclaiming the Eveiglades of Florida. —wh.ll'y a. sdcnUfic American, 

Vol. CXV, No. 13 , pp. 258-359. New-York, Septeiiiber 16, 1916. 

In the south of Florida there are some 4 million acres of .swamp known 
is the " Everglades which are being converted into agricultural land by 
painage. An accurate topographical survey of the district had shown that 



OPENING UP 
LAND FOR 
CULTIVATION 


Machine used for iJgging ticnches and pulvorisiiiy the soil. 


1746 


METHODS OF SOa CULTIVATION 


msitbods 

OF SOIL 
f'ULlIVATION 


the swampy condition of the area was due to the Okeechopee lake and tlj 
as the rim of the lake was some 20 ft. above the level of the tidal river, tj 
reclamation could be effected by merely cutting canals through the io, 
rim of the lake and allowing the water to flow away by force of gravit 
The first reclamation project which has already been carried into 
included the excavation of 4 canals of a total length of 200 miles and of - 
average cross section of 5 X 60 ft.; 6 dredges were employed for the purpos 
For the making of the smaller ditches other machines were used. One 
these is illustrated in the adjoining fig.; it not only dug trenches butpr 
verised the soil at the same time, moving across the land at the rate of *< 
ft. in 10 hours, Another ditcher used was capable of cutting a trench 400^1 
long 6 ft. deep and 3 ft. wide in one day. The total length of the later 
canals amounted to 2000 mileS/ draining an area ^of i million acr« 

The success of the enterprise has been so complete that a second pr 
ject is now in hand for reclaiming the remaining 2 % million acres and v 
be completed within a year. As soon as the land is ready it is sold by tl 
State Government and divided up into farms, settlers being attract, 
from all the other parts of the United States. 

The total cost of reclamation has been estimated at 4 
dollars. 

1 2C0 - Experiments in the Application o( Electricity to Plant Production, in Englanii 

In'GV.\R Jorgensen-, in The Journal of ihi Board of A^iicn-Uure, Vol. XXHl, No. y.jip.t; 

672. London, October 1916, 

Experiments on the effect of overhead electrical discharges on cr( 
were continued in 1915, a crop of oats being grown under this tre 
meiit at Uincluden Mains, Dumfries. 

The crop was grown on ground which had been used for the tli: 
prerious years for similar experiments with potatoes. The experimen 
ground consisted of two plots each of i Vo acres lying side by side, one 
them receiring the electric discharge, the other being used as the conti 
The two plots were separated by a well-earthed wire screen reaching 
a height three feet above the level of the charged network. It was bop 
by this means to prevent any considerable leakage of current from t 
electrified area to the control. Readings of a sensitive electrometer slioir 
that the screen much reduced the amount of discharge reaching the no 
electrified area, but it did not do away altogether with the leakage. 

The season was a particularly dry one, accompanied by a scorcliii 
sun, and as the soil is of a very porous nature the coalitions were n 
conducive to a heavy crop. 

From the early stages of growth the crop on the electrifiod an 
showed a marked superiority in comparison with that on the conti 
area and did 'not suffer from the prevailing drought to the same extefl 

The discharge w'as run for 557 hours during 108 days, i. e., an aveiJj 
of 5 hours a day. I 

The two crops when ready for harvesting were cut, tlire-shet a 
weighed separately. The weights of the two crops are given belorv,2( 
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gjiow that the electrified crop, as compared with the non-electrified, showed 
the remarkable increase of 30 per cent in grain and 58 per cent in straw. 



Total graia. 

Total straw. 

Increase of 
grain. 

Increase of 
straw. 

glectrified ; j 

' I 309 lb. 

2 476 lb. 

30 per cent. 

j 30 per cent. 

Control ; 

' I 008 lb. 

I I 572 lb. 

— 

1 


An analysis of the grain and straw from the two crops was under- 
taken at the University of Leeds. The figures obtained for the experimental 
and control crops showed practically no difference apart from those ac- 
counted for by experimental error. Feeding experiments are needed before 
it can be concluded with certainty that the discharge has been without 
effect on the food value of the oats, but is is extremely unlikely that any 
difference would be demonstrated between the two crops. 

1261 - The Industrial Uses of Seaweed, More Especially as Manure. — Gloessp., in manures 

Moniteur Scimtifique du Docieur Qucsn^rille, Vol. VI, Part I, No. 893, pp, 97*108 ; Part II, and manurjn 
N os. 896 and 898, pp. 169-177 and 217-223. Paris, May, Augu.st and October 1916. 

The industrial uses of seawed are classified as follows ; 

I. The general use of seaweed more particularly for manure. 

II. The use of plants other than algae, especially grass wrack [Zotkra spp. j as a source of : 

a) fibre 

b) paper 

c) cellulose 

d) potash manure obtained as a bye-pioduct. 

III. The use of red algae {Rhodophyceae} for the production of gelosc. 

IV. The use of the brown algae { Phaw>phyccac) especially the Daniinariaceae (kelp) which 
cemtain no gelose, 

(7) as a source of algin for the production of : 

i) \vaterproofing, dressing and gum substances ; 

II) food substances ; 

III) a natural algin product containing iodine ; 

IV) sodium peralginate, a bleaching agent ; 

v) various other materials for industrial purposes. 

J) as a source of potash salts ; 
f) as a source of other sjilts ; 

(/) as a source of iodine and bromine. 

The use of semmd as manure. - On the coats of France (Brittany), 

England, Scotland, Ireland and in the Channel Islands two classes of 
seaweed are gathered : i) the kinds that ^ow between tide marks (Zosfera 
spp., red algae and Futits spp.); z) the drift weed which is washed up from 
below low-water mark [Lafninariu spp., Zosiera spp.). In the districts 
where it is collected it forms one of the principal manures and enables 
the land which is naturally poor to become productive. 
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On the Pacific Coast of the United States large quantities of kelp are 
harvested annually (i). The writer points out that a certain amount of 
waste is incurred by not recovering the iodine and bromine containerl in 
the kelp. These elements being more valuable for chemical or pharmaceu- 
tical uses than for agriculture, their extraction would seem advisable espe- 
cially as their recovery would enable the manure to be sold at a lovpet 
price. 

The extraction of potash salts from seaweed. — The seaweeds used for 
this purpose consist of Macrocysiis spp., Nereocystis spp. and Pek^ophycus 
spp. which form the “ giant kelp '' of the American Pacific coast, and Lamu 
naria plexicatilis, L. Clonsioni^ L. saccharina, Saccorhiza bulbosa which are 
found in Europe. The average chemical composition of fresh European 
seaweed is as follows : 


Water. . . 


Dry matter . 


85 

I Mineral matter 7 % 
15% ' 

' Organic matter 7 % 


/ Totash salts 


Other salts. 


f Chlorides . , 3.^5 p. 
4 % I Iodide . . . 0.13 
f Bromide . . 0,01 o.-; 




/ Chlorides, sulphate 
) phosphates of sodiiun 
j magnesium, calcium 
f iron, inaiiganesc. 


pA’ery yeat about 100 000 tons of fresh seaweed are gathered in I'ranci 
and 250000 tons in the United Kingdom and Norway. From the ]5000( 
tons tlie following t)roducts are obtained : 175 tons of iodine, 7000 tons o; 
potash salts, 15 000 tons of soda ash. By improved methods of manu 
facture the yield of iodine and potash salts might well be doubled and a1 
the same time 10000 tons of mineral salts other than potash, 175 tonsol 
bromine and 28000 tons of raw algin could be produced. With the us( 
of cutters the seaweed harvest could also be increased. 

The potash salts, which consist chiefly of the chloride, make up about 
4 per cent of the fresh seaweed or 25 per cent of the dry matter. They ars 
extracted by lixiviating the kelp, or may be obtained as an efflorescence 
on drying the seaweed by heat. The latter process yields a substance coni 
taining 65 per cent of potassium chloride (41 percent of K^O) which m-w 
be used as such for manure or subjected to purification as in the case o| 
vStassfurt salts. 1 

Other salts extracted hy lixiciation. — These make up 43 per cent oj 
the total salts, 3 per cent of the fresli seaweed or 20 per cent of the dnj 
matter. They amsist of about 50 ])er cent of sodium chloride. aiid5opej 
cent of the other salts, and though much less valuable as fcitilisers {hi 
the potash salts, they are used for that purpose in France. 


(i) See R. 1912, No. 11.^7 ; R. 1914, No. 212 ; R. 1915, Nos. 467 an-l 688. 
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ExifucHoft of iodine und byoyninfi ■ • i< 

are easUy obtained from kelp by simple UxiviltfoT bromides 

ter. Organic compounds of iodine and bromine 

completely extracted without destroying the m T" 
atless an oxidising agent be employed in a faLl ®S)noua residue 

tothe process patented in variL J clrntri^n^f r 
Belgium, England, Norway, United States aid jipanf 

,262 - Green Manuring with Leguminous Croos in Java _ ^ 

nan het Kina Proefslaiion, No. III. Batavia igi - ^ ^iedcdeelingen 

At Tjinjiroen, in the mountainous region of T.,.. . • 

carried out on the growth of various leffnmm were 

The trial ground was.5160 ft. aire s^a 

plants tested with special reference to the fomi^f of fhe 

fhe appearance of disease. .’wdules and to 

,a63 - The Solubility of Phosphoric Acid in Mineral o„a r , . 

and In Basic Slag. — Am rr'.” “’y“ 

ceiUci, October 15, 1916. ''' ’ PP' 446-1.53. Pia- 

» .n,plOj^ dieU, .. 

consists of the raw mineral reduced to a verv fine ^ t ^ phosi)hate winch 

^ined phosphate or "thermophosphate " wW^ is he ‘r’l.’ 

Wter simple calcination ; and 5) basic phosuhate a phosphate 

Uing;the raw miner’al witi^t^c ?££ ' 

W.M. ,A...u j a..<u. r .ssfL' ;s 

^ves a summary of Ms work in the present paper " ‘ ^ ^ 

I Mimrd phosphate,. -- Recent experiments have shown that: 

.k “®““fAtmg phosphoric acid from mineral phos- 

toes var.es mth the species of the plant, being marked in crucifers and 
hardly perceptible in cereals. '-^uLiiers ana 

phosphate! Availability of mineral 

hP phosphates in general, and particularly with the less solii- 

i£Tl^ - d^P-*nt o„:-«) the li!;co.ittt 

t ; factors are referred 

A as the cakium, Ime and magnesium lactors. 

nmL5!h^" the slow availability of phosphoric acid 

Wd solution ■ K^t +v* i* reflected in a low solubility in 2 per cent citric 
to mineral '2 *>««" disproved, it being shown 

MitdtnV yield the whole of their phosphoric acid to 2 per 

ixtrartion u P^'^ded a sufficient amount of the solvent be used and the 
literent '“ued for a sufficient length of time. The writer subjected 

types of phosphates (Tunisian, Algerian, Florida and Pacific) 
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to repeated extractions with 2 per cent citric add, the samples being hand 
shaken for an hour at room temperature. It was found that the amount 
of phosphoric acid dissolved in the consecutive extractions varied not 
only according to the nature of the mineral and its lime content, but also 
according to its state of division : 

1) Nodular and rock phosphates (I^and Pebble, Medulla, Angaur} 
yielded their phosphoric acid less readily than the more friable minerals 
of a sedimentary origin, nodular phosphates requiring 7 extractions and 
rock phosphate 5 or 6 extractions for the complete removal of the phosphoric 
acid. 

2) A Bir el Afou phosphate, ground to a degree of fineness which 
allowed 85 per cent of it to pass through a sieve with 100 meshes to the 
inch, yielded 29 per cent of its phosphoric add in thfc first extraction and 
required 4 further extractions for the complete removal of the phosphoric 
add, whereas an Egyptian phosphate of 5S per cent fineness only yielded 
21.71 per cent of its total phosphoric acid to the first extraction, and for 
the complete removal of the phosphoric add, 5 further extractions were 
necessary. 

3) Caldum carbonate when present, neutralised the dtric acid, 
thereby redudng its solvent power in proportion to the amount of carbo- 
nate present. In the first few extracts obtained from a calcareous sample, 
a Gouraya phosphate containing 21.22 per cent of calcium, the phosphoric 
acid increased whilst the carbonate decrea^acd. On the other hand with 
Constantine, Gafsa and Bir-el-Afou phosphates containing only 13.27, 
10. 10 and 9.95 per cent of carbonate respectively the amounts of phosphoric 
add found in the extracts followed a regular descending curve from the 
first to the last of the extractions. 

In a second series of experiments a study was made of the influence 
of the other salts used as fertilizers (sulphates, nitrates and chlorides of 
ammonium, potas.sium, sodium and magnesium) on the solubility of phos-' 
phoric acid. Citric acid solutions were prepared containing increasing 
fractions of the equivalent weights of these salts and in each case 250cc.of 
the solution was shaken up with 2.5 gms. of the raw phosphate for an hour. 
With the system ; tricaldc phosphate, phosphoric add, caldum citrate and 
dtric acid it was found that the solvent action of dtric add ceases on the 
establishment of equilibrium betw^ecn the free phosphoric acid and the calcium 
dtrate which is formed. The presence of a salt of a ^rong, acid, such as 
potassium sulphate, upsets this equilibrium by causing a double decom- 
position between the added salt and the caldum citrate ; potassium citrate 
is formed and acts further on the tricaldnm phosphate until a new eqm- 
librium is estabhshed, this time between the two salts with a comtnon 
ion, potassium sulphate and ])otassium phosphate. Nitrates and chlondes 
of ammonium, potassium, sodium and magnesium behave in an analogous 
manner. On the other hand the presence of calcium salts (chloride and ni- 
trate) inhibits the solvent effect. The general conclusion may be draw 
that the solubility of phosphoric add is increased by the addition ot sa 
of strong acids giving rise to soluble phosphates, and is decrease } 
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adition o£ salts of acids weaker than citric acid owing to the fact that 
f such cases {e, g. carbonates) the citric acid displaces any such acid ra- 
Ede solvent power in the process. 

Assuming that the reactions in the soil are analogous to those described 
the following practical conclusions may be drawn : i) Fertilizers 
jjitai'niflg calcium salts lower the availability of phosphates ; 2) nitrogen 
(I potash manures in the form of sulphates, nitrates and chlorides increase 
availability of phosphates in the order given ; 3) magnesium sulphate, 
or chloride acts in a similar fashion.. 

Calcined, and basic phosphates. — The writer states that the calcining 
.^^ss merely raises the cost of the product without rendering the phos- 
^ricacid more soluble. 

With regard to th§ production of basic phosphates, so far the only 
,^ess working on an industrial scale is in Sweden where 20 000 tons 
({Wiborgh» phosphate are turned out per annum. Ground apatite is 
ited with alkaline sulphate to a red or yellow heat and the product 
itaiiis phosphoric acid which is soluble in 2 per cent citric acid. It has 
.11 thought that the tricalcic phosphate combines with the alkali at 
temperatures to form a tetracalcium phosphate (sCaO. 2NojO, 
'0- or 5CaO. 2KjO. analogous with the one believed to exist 

basic slag. The writer, however, does not accept the view that this com- 

exists either in Wihorgh phosphate or in basic slag, and believes 
iatthe increased quantity of soluble phosphoric acid in the former is due 
the presence of alkaline sulphates. 

Basic sla^. — A series of experiments was undertaken to throw light 
the Question as to whether the solubility of the phosphoric acid in basic 
he due to some of the secondai^^ products contained in the slag. The 
K phosphates were treated with citric acid in the presence of ; iron and 
iDiinium filings, ferrous stilphate, ferric chloride, aluminium sulphate, 
inganese sulphate and hydrate and magnesium silicate. The following 
lilts were obtained : 

1) Silicates exerted a retarding effect on the solubility of the phos- 
cric acid, silicic acid being weaker than citric acid. Hanganates behaved 
a similar manner. 

2) Ferrous sulphate and manganese sulphate behaved exactly like 
imoniiim sulphate, alkaline sulphates and magnesium sulphate, the 
uhilitv of the phosphoric acid increasing with the concentration of these 
,ts. 

3) The same is true in the case of ferric and aluminium salts the pre- 
ce of a very small quantity of these salts being sufficient to increase 
rkedly the solubility of the phosphoric acid. It is stated that the increased 
riiility here is due to the combined effect of two distinct causes : a) the 

S iding of the equilibrium by the slag, and h) the formation of a complex 
of iron or aluminium with citric or phosphoric acid. This complex salt 
wgoes little dissociation and causes a radical change in the equilibrium 
lie system: tricalcic phosphate, phosphoric acid, calcium citrate, ci- 
udd and ferric or aluminium salts. The fact that similar results were 
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obtained whether iron or aluminium filings were ^mplo^^ed-^nfirmed j 
deduction that the citrophosphate group was intimately, connected ft. 
the iron or aluminium. 

It has been shown previously that all the secondary products contaiu 
in basic slag are dissolved by 2 per cent citric acid to an extent which i 
ries with the nature of the slag. The writer found that by using a soluti 
of saccharose to remove the lime the solubility of the phosphoric acid ft 
increased, likewise that of all the other constituents. The secondary ca 
pounds of slag can therefore be classified into two groups: i) those whi 
hinder the solubility of phosphoric acid (lime, silica, silicates, and 
nese), and 2) those wliich assist it (sulphates, iron and aluminium), Amon^ 
the latter groiip the sulphates may be neglected as they are only pres^ 
in minute quantities but the presence of the two metals not only counts 
balances the effects of the first group of substances, but actually exei 
a definite solvent action on the phosphoric acid. 

Conclusions. — Basic slag like the mineral phosphates contains phc 
phoric acid in the form of tricalcic phosphate. Their relatively high degr 
of solubility in citric acid as compared with mineral phosphates is atti 
biited to the presence of iron and aluminium in the slag. The differeni 
in the solubility ,of slags may be due to any or all of the following tb 
causes : i) a variation in content of iron and aluminium ; 2) the percenta^ 
of soluble phosphoric acid present ; 3) the presence of other bodies whic 
exert a retarding effect on solution. 

1264 - Nitrate of Soda and Ammonium Sulphate on Sugar Cane in Jav 

Geerts J. 51., in Mcdt'dt’tiin^fn van hct Prodstaiion voor de Java-Suikerin^mtiie, Vo 

No. 9, pp. 223-.■^05. SoeTnbnjn, 1916. 

Experiments have been carried out in Java during the last fewy 
to compare tlie manurial value of sodium nitrate and ammonium sidp] 
for sugar cane (i). These have shown that ammonium sulphate gives 
best results on sandy soils and sodium nitrate on heavy land. 

Where nitrate was used no deleterious action on the structure of 
soil was observed, nor is there any likelihood of this occuring in Java 
the nitrate is not applied every year and further the land is irrigal 
Owing to its extreme solubility nitrate is specially adapted to region? 
low rainfall and gave the best results when applied in two or three dressii 
It did not retard the ripening of the crop. 

In Java ammonium sulphate is the more suitable manure inthema] 
ity of cases, and, unless supplies fail or the price of .nitrate falls, iti 
continue to be the more popular fertiliser. 

1265 - Manurial Trials in Java.-DE Jong a. w. K.,in MMeeiiMennmhctAm 

tur‘C.h(miJic}r Laboratorium, No. XII, pp. 1-27. Buiterzorg, 1916. , 

A report is given of manurial trials in Java during the year I 9 

With manioc, sodium nitrate had an excellent effect especially ff 


(1) Sec R June t9i6, No. 647, 
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sed m conjunction with superphosphate or basic slag, It proved superior 
5 sulphate. 

With tice, calcium cyananiide and ammonium sulphate were equally 
iiccessful and both were superior to nitrate. Applications of molasses had 
10 appreciable efiect. A double superphosphate was tested against Angaur 
j^Qsphate and it was shown that in order to obtain the same results the 
jfessing of Ai^aur phosphate had to be three times as larp as that of the 

E ' ubl^ superphosphate. The land was treated with sulphuric acid to destroy 
evvceds, and no ill effects could be detected on the subsequent rice crop. 

With citronella grass {Andropo^on Nardus), vulcanphonolite (r) pro- 
iced no effect. The best results were obtained with a complete manure 
jasisting of ammonium sulphate, potassium sulphate and double super- 

losphate. 

- Th6 Flora of the Belgian Coast. - Massast J., (Brussels University) in Annalea 
it Gio^raphie, Y'ear XXV, No. 137, pp. 321-327. P.'iris, Hcpteniber 15, H)t6. 

Ah account is given oi the evolution of the lloia tm the Belgian coast 
(jth special reference to its origin. No endemic species has been tu'olved 
.fl the Belgian coast. Fossil plant remains are rarely found, but such as 
je found, e. g. the sea buckthorn [Hippophae ramnoides) would indicate 
iiat in the pleistocene period when the region was inhabited by reindeer, 
lie land was occupied by a flora adapted to a colder zone, and that with 

f ' e return of a more temperate climate both fauna and flora retreated 
rthwards. 

The majority of the members of the present flora must ha\'e originated 
^ immigration. The writer classifies the species into two groups, a 
aaller one containing plants jjeculiar to the coast land and a much larger 
■oup made up of the moic abundant species, The latter are found equally 
1 the more inland tracts and for the most p>art, originated from the Fie- 
ish sands. A few calcicole species such as Heiianthm; viikcm must have 
ligrated from the more distant calcareous regions of the lleuse or the 
a? dc Calais. Finally the true marine plants whether distributed on the 
luics or on alluvial land can only have come from other coastal regions, 
hestiidv of the geographical distrilmtion of 69 of these species in Kurope 
jvealed the fact that the majorit}- of the species are characteristic of 
.warmer climate. In other words the migrations from the south have been 
fiT more frequent than those from, the north. 

!67 - Nitrogen Fixation, Nitrifleation, Denitrification and the Production of Sulphur- 
etted Hydrogen by Bacteria in the Arctic Ocean. -IIc.v'iKnuoB. J. (Issatchenko 
B. L.1 in OiiHmmm AiimuM'm //. ('■ Koemmmi ^Revie^^ of 

Agricultural Experiments Uetlica ted to Uu! memory ol P. S. Kossovitch), tol. XMI, 

No. 2, pp. 173-179. Petrograd, 1916. 

In 1906, a scientific and conunercial expedition left tjio Murmanian 
•ast (Province of Archangel) and travelled to the 73'^ lat. north on the coast 
Xovaya Sembya {an island bounding the sea of Kara on the west.) A 


(0 The trade name given to n pround phosphate. 
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full report of the bacteriological work accomplished on this expedition ho 
recently been published by the Russian Department of Agriculture fj 
and the present paper merely summarises the report. 

The bacteria in the Arctic Ocean were investigated in order to detei 
mine their influence, direct or indirect, on the organic life of the oceat 
In 1890-1691, investigations of a similar nature were already being canio 
out by Russians in the Black Sea and the production of Sulphuretted h 
drogen was obsen'ed. But with regard to the northern waters, though thej 
were grounds for believing that they contained an active bacterial florg 
actual experimental data was very scarce. In 1899 some results were pub 
lished stating that from ii cc of water only one colony had been obtained 
In 1907 investigations were be^n in the waters of the South Pole, bn; 
these hardly dealt with the action of specific organisms. Nevertheless i- 
was the results of these experiments together with*the fact that denitri' 
fication does not usually take place at temperatures much below aboul 
20® C. which gave rise to the theory known as Brandt's hypothesis, i. e. that 
the distribution of plankton in the ocean is controlled by the supply ol 
combined nitrogen according to Liebeg s Law of the Minimum and that 
the combined nitrogen in its turn is dependent on the activity of the deni- 
trifying organism; therefore that the relative abundance of plankton k 
the arctic seas compared with warmer waters is due to the absence of de- 
nitrifying bacteria. 

In the Murman expedition Clostridium and Azoiohacter were isolate 
from the mucilaginous surface of seaweed on which they live and from whic 
they draw' the necessary energy for growth and nitrogen fixation. Bot 
organisms developed best in media containing sea salt. In sea water asi 
soil they were always accompanied by Winogradskies a and g bacilli. I 
would appear that a certain amount of sjunbiosis must occur between tin 
nitrogen fixing organisms and the seaweed and that the organisms proridi 
a very useful addition to the seaweed s food supply, given the natural de 
ficiency of nitrogen in sea water. 

Though nitrifying bacteria were found in the Gulf Stream at lat 
north near lekaterininsk and in the Ugorskij Sharr, their presence in arc 
tic seas is still unproved. It is pointed out that -the low temperature, whicl 
might be looked upon as causing complete inhibition, while it slo\»-s 
dowm the process of nitrification, never entirely stops it even at 2^ C. 

Denitrifying bacteria were found fairly abundantly in the Arctic 
Ocean and they were studied in some detail. Even after four years.| 
cultures of non spore-forming bacteria retained the power of decomposing 
nitrates and setting free nitrogen. Under perfectly anaerobic condition? 

(i) B. JI. Hcahehko, Hacn-fejcoBaHm 6aKTepiflMH CtiBepHaro 

Taro OKeana. Ct> 3 TaCanuaMH 11 63 pHcymcaMH I — Vil -f 297 ‘'Tp. 
MypMancKofi HayTOO-IIpoMijc.uoHofi 3 Kcne,a;Hmn 1906 ro.aa. HaaaHie .Henapj 
TaMCHTa SeMJiejtjiia. IIeTporpaAi». 1914)* [Issatchenko B. h>, Kesearch on tlK 
bacteria of the glacial Arctic Ocean, 297 pp., in Report of the Scientific and industfi^ 
ditionof Murman (1906). Petrograd, 1914). 
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jjtfification was suspended, but a very limited supply of oxygen 
[jiicroaeropiiily ") favoured the process. Low temperatures of iP to 30 C. 

inhibit denitrification. As a result of his experiments, the writer 
^chides that denitrification is quite possible in the Arctic Ocean and 
Brandt’s hypothesis is not confirmed by the facts observed. 

Finally, arctic waters were shown to contain two kinds of bacteria 
pable of producing sulphuretted hydrogen, one from sulphates [Mi- 
organic matter. It is pointed out that 
, formation of black mud on the coasts of M arm an and Novaya Zera- 
jaiidinMoghilnoie Lakein the Island of Kildineisdue to the activity 
these bacteria, more especially M. Msiaani, 

1 , The Optimum Tem#erature of a Diastase is Independent of the Concentration 
oi Substrate and Enzyme. — Compton a., in Anmks de I'lnstHut Vol. XXX, 

NO. tj, PP- 496-502. Paris, September 1916. 

In a previous investigation (i) it has been shown that the optimum 
iperati're of a salicinase from sweet almonds is independent of the con- 
tration cf the substrate and of the enzyme itself, provided the duration 
the enzyme action remain the same. In order to determine whether the 
tement would hold f 01 enzymes in* general, a similar series of experi- 
ntswas carried out with the maltase of AsHYplhts Oryxae or takadia- 
ic. Kahlbaum's purified maltose was employed and the diastase sohi- 
1 was obtained by macerating i grn. of the diastase powder in too cc 
)iire water at room temperature. Then using solutions of hydrolised mal- 
? of the following molecular concentrations: M/5, M/io, M/20, M/30, 
acti\'ity of the enzyme was determined at temperatures varying from 
to 56. C. 

To measure the influence of the concentration of the diastase, solu- 
swere juepared with 0.x, 0,3 and 0.6 gni.s. of diastase powder per loocc 
■ateras well as the standard .solution given above. Again, in all four cases 
optimum temperature was 47'^ C. 

The writer is of opinion that with diastase fermentations the opti- 
tn temperature is always independent of the concentration of the snb- 
iteaiid of the enzyme, Thi.s fact is of practical importance as it means 
: the molecular concentration of the substrate solutions is not an im~ 
aut factor and need not be considered when substances such as gly- 
:ti, starcli and proteins are used, whose molecular concentration is 
n unknown. 

- On the Reductionof Nitrate by Plants with Evolution of Oxygen, -mouurdm., 

■ RnxdMS des SMncen de VAiademu' dcf^ Sciences, Vol. 163, No. i.s, pp- 37 T’ 373 - 

arts, October 9, 1916. 

There are grounds for believing that nitrates are reduced in the leaves 
lants and it has been suggested that there might be a resulting 
Fioii of oxygen. An attempt was made to sho\3' that such an action 


t) Artbor Compton, in Proceedings of the Royal Society, B. 87, 191 4i P. 245 < Annnks 
Hut Pasteur, Vol. XXVIII, 1914, P. 866. 
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took place by comparing the gas formed by two plants, one of ^},j, 
was supplied with nitrogen in the shape of nitrate and the other 
ammonium salts. 

Radishes were grown in long necked flasks each of which was connect 
with a mercury manometer. The culture medium consisted (per 
of 60 cc of fine broken pumice and ^jo cc of nutrient solution containii 
nitrogen at the rate of 6.0 gm. of ammonium chloride or i gni. of potassiu 
nitrate per litre. Throughout the experiment aseptic conditions were niai 
tained. As soon as the seeds had ber-n sown the neck of each flask was seak 
enclosing a volume of air which amounted to about 120 cc. Bverv d' 
manometer readings were taken not only for the flasks containing 
but also for a control flask, so that corrections for pressure and temper 
ture could be made. • 

After 35 days a plant receiving ammonium chloride had product 
0.994 gms. of green weight or 0.153 gms. of dry matter. The internal pr^ 
sure of the flask fell for the first 9 days and then rose till it attained 21 
cms. of mercury, which was equal to 2.77 cc of oxygen and brought thet( 
tal amount of oxygen np to 22.5 per cent of the atmosphere in the flasl 
At the end of the experiment the respiration quotient was deteriniutd 
value of 1.02 was obtained. 

Where the plant was supplied with nitrate, 0.264 of dry math 
were produced in 35 days and the internal pressure rose to 8.6 crus, of mq 
cury. The oxygen in the flask was increased by 13.74CC. raising thepej 
centage in the flask to 28.8. The respiration quotient was 1.07. ' 

The fact that the flask containing nitrate increased its pressure n 
than the flask containing the ammonium salt led the writer to coiict 
that oxygen had been set free from the nitrate. Assuming that the incn 
in pressure for plants growing in the same medium is proportional to 
dry matter produced, the excess of oxygen in the nitrate flask was de 
mined, and it was found that for every’ atonj of nitrogen fixed by the pi 
two atoms of oxygen had been set free. 

1270 - The Assimilation of Iron by Plants. — Chaopith'i. U. II. (Sidokine m. 
MocKoecKiit Ce.iheKO-xospiicwseHMUU Ilnetnumt/mh ; Knaedpa Varmnnio 3 
.udfoJifi. Ilvo pe3f/JhmnmriHf, u .in6op(iwnpHbij('0 pm 

rodo 19-iif. ToMi X-itf noOh p^Ofih'i^ieu ^ipo^eccojxi Jf. H. IleaHiiiiriinK' 
(Moscow Agricultural Institut, Prof. PRlANlCHNlKOV's Laboratory, Results of i)l 
cultures in 1914) Vol. X, pp. 241-257. Moscow, 1916. 

The assimilation of iron by plants was studied in a series of wa 
cultures and sand cultures carried out at the Agricultural Institute at 1 
scow. A first experiment with water cultures was undertaken to detenu! 
the influence of carbonates on iron assimilation; the following nutrient' 
lutions were used: 

a) Knop’? normal culture solutions containing per litre : 

Calcium nitrate r gni. 

Potassium nitrate 0.25 ” 

Potassium chloride 0.25 ” 

Potassium sulphate 0.25” 

Potassium phosphate 0.25” 

Penic phosphate 0.20 ” 
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h] Knop’s *' acid ” culture solution containing per litre : 


Calcium sulphate 1.12 gni. 

Ammonium sulphate (^,45 " 

Sodium nitrate 0.42 ” 

Potassium phosphate 0.27 ** 

Potassium chloride 0.15 ” 

Magnesium sulphate 0,12 ’’ 

Ferric phosphate 6.20 ” 


These were modified according to the scheme given below. 


i) Kuop’s normal culture solution 


.) ” 

3) ’’ 

4) ” 

5 ) ” 

6 ) ” 

7 ] ” 

8) Knop’s" 


without iron. 

” sulphur. 

” magnesium. 

+ 8 gms. calcium carbonate. 
-1-4 ” magnesium carbonate. 

+ ,2 ” sodium carbonate. 


add 


culture solution 


9) 

10} 

11) 


- 1 - 8 gms. calcium carbonate. 

+ 4 ” magnesium carbonate. 

+ 2 ” sodium carbonate. 


In all cases where carbonates were present chlorotic plants were ob- 
aed, the effect of the three carbonates being identical. When a very lit- 
phosphoric acid was added, a green colour appeared at the base of the 
imost leaves. The amount added was sufficient to give the nutrient me- 
im an acid reaction, and in a later set of experiments the phosphoric 
dwas replaced by hydrochloric, sulphuric and nitric acids with the same 
;ult, showing that the antichlorotic action was due to the acidity of the 
ution and not to the presence of phosphorus. The exclusion of magne- 
ira had no appreciable effect on chlorosis, but the plants without sulphur 
Tfi affected though not quite in the manner described by MaziI Ac- 
rding to the latter, chlorosis caused by the absence of sulphur is identi- 
1 with chlorosis caused by the absence of iron, whereas in the present 
[periments, sulphur chlorosis was somewhat later in appearing and the 
flour of the leaves was never quite the same in the two cases, 

For the sand cultures the same scheme was adopted as for the water 
iltures but Hellriegers nutrient solution was substituted for Knop s. 
ots with a capacity of 4 % litres were used. The results obtained were 
Mnewhat different from those of the water cultures and this was attribut- 
i to the nature of the medium which was never quite neutral. 

The phenomenon of chlorosis was then studied in greater detail by the 
lethod of " isolated nutrition " or in other words by dividing the root 
ystem into two parts, one of which received the iron alone, or iron and car- 
'onate alone, and the other the rest of the food solution.* Where a car- 
'onate was added, chlorosis appeared as before, but where iron, was used 
iloue, variegateil leaves were obtained. In the majority of cases one half 
>f each leaf was yellow and the other half green, but sometimes there was 
I green band in the middle with yellow on either side, or the leaf might 
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even have a yellow ground with gree.n ribs. This last phenomenon was oh 
served for the first time 8 or 9 days after the experiment had begun ontJ 
third, fourth and fifth leaves. Small drops of ferric chloride placed on tj 
yellow parts of the leaves immediately caused green spots to appear. ^ 
the plant got older the coloration changed. The sixth leaf always had gre^ 
ribs and the seventh was wholly green; the variegations of the fifth tende 
to become less sharply defined, but the third and fourth leaves reniain( 
unchanged. 

When a few drops of phosphoric acid were added to the cultures cot 
taining carbonates, a faint greenish colour appeared at the base of the leaw 
after 3 or 4 days; and plants grown in pots with calcium carbotiai 
were injected with 0.25 cc of ferric chloride solution (0.03 J^er cent) whit 
produced a green coloration in the parts above the point of injection. ] 
all the experiments on variegation, not only maiz^ was used but also soi 
ghuin, barley, buckwheat and beans; the last two plants, however, di 
not behave in the same manner as the other three. 

A last set of experiments was carried out with the nutrient solutior 
of Hellriegel, Prianichnikov and Crone in order to test Benecke's tkor 
of chlorosis w'hich was fully confirmed. 

Conchmons. — When plants are grown in culture solutions contaii 
ning free carbonates, the chlorosis produced is due to the alkalinity of 
carbonates, more especially of calcium^ carbonate. This alkalinity is nc 
however a direct cause of chlorosis, but acts indirectly by making ft 
iron inaccessible to the plant. Such effects may also occur under nature 
conditions if the food solution be physiologically alkaline, 

The property possessed by iron of forming almost insoluble salts wit 
phosphorus prevents iron assimilation from taking place in nutrient solt 


Chlorosis may be caused by absence of sulphur as well as by absenc 
of iron. 

There are often essential difference between the results obtained 1 
sand and in w^ater cultures. 

Iron is particularly interesting in its strictly localized assimilation b 
plant tissues, as shown by the experiments on “ isolated nutrition ”. Tk 
should prove a means of obtaining valuable material for the study of pn 
blems connected with the internal structure of plants. 


1271 - Influence of Calcium and Magnesium Compounds on Plant Growth. ' 

r. A.M Journal of A-nculiural Research, Vol. VI, No. 16, pp. 5 S 9 - 6 i(>. Washin«toH,I>.( 
July [7, 1916. V ff 4-^ / 

Experiments were planned with the idea of stiidyuig the enec s ^ 
calcium and magnesium upon plant growth when applied in different n« 
tural and artificial forms. Studies were made to determine the aniou? 
of calcium and magnesium which plants could tolerate. The , 

tw^een the ratfo of these two elements in the plants, in the soils, am m 

materials supplied was also studied. , u • iMoai 

Dolomite, limestone, magnesite, calcareous soils, and brown si ^ 
were used as sources of the natural forms, while prepared materia s, 
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. the carbonates, chlorides, and sulphates, served as sources of the arti- 
forms. Increasing amounts of the various forms were used, also a 
dance in the ratio of calcium to magnesium was employed. The earlier 
^uHcations varied from o.l to 0.6 per cent of magnesium added in magne- 
carbonate and in magnesite. I/ater the following amounts were em- 
Iloyed : 2,6, and 10 per cent of magne.sium in magnesite ; 10 and 12.7 per 
•eiit in dolomite; o.i,o.oi, and o.ooi per cent of magnesium in the carbo- 
Lg, chlorides, and sulphates. 

;Eaithen pots 6,5 ins, in diameter by 7,5 ins. in depth were used. Each 
t contained 13.2 lbs. of sand, while in' the soil series each contained 8.8 
of brown silt loam. I 5 and and soil were used as mediums of control, 
aiid to these two materials were added the various forms and amounts 
<,{ calcium and magnesium. 

! Various methods were pursued in extracting the sand. At first dilute 
hvdrochloric acid was kept in contact with the sand for 48 hours, but 
tHs failed to remove all the calcium and magnesium. Later the sand was 
extracted with stronger acid {1350 cc of concentrated hydrochloric acid 
Lith 1000 cc of distiBed water) for periods of from g to 14 days. Sand 
Lsalso digested on a steam bath for 4 days with this same strength acid, 
fesoue of the above processes were able to remove all the calcium and ma- 
Lesimn from the sand. After treatment it still contained : 

I ralfinyn Magnesiutn 

Extraction with dilute add for 2 days 0.0142 per cent 0.016 per cent 
« ” strong " ” 4 ” 0.0128 ” ” o.ooSq ” 


At intervals varying from 10 to 14 days, nutrient solutions were added 
the pots and evevv 10 days the pots were brought to standard weight 
)V watering with distilled w^ter. The experiments were run in greenlwuses 
ad the principal crops used were : wheat [Tyilicim spp.), alfalfa {Medt- 
m sativa), soybeans (Soja ma:^ and cowpeas (F i%na sinensis). Oats (1 vena 
ak'fll, clover (TrifoUum pratense), timothy (PHeiim pratense), and sweet 
low '{Melilolus alba) were also used to test the effect of artificial carbonates 

ipon germination. . , r 

The experiments reported here extended over a period of three years 
512 to 1915) and include approximately 300 pot cnltiirp and upwan s 
m duplicate determinations of calcium and magnesium. 

Tufficiilty was experienced in finding a medium that was free from 
tom and magnesium, and which would still approach soil comUtions^ 
ttempts were made to grow plants in aluminium turnings but without 
iccess, probaldy due to the formation of some aluminium salts when t 

tot foods were added. _ ^ 

Wheat and cowpeas grown in granular paraftin without the addition 
1 calcium and magnesium showed in the total plant on \ an am 
qnal to that furnished by the seed. . ^ , 

The difference in the medium in which the plants „ 

iiffetent effects upon the plants. Brown silt loam was a ^ 
fhan sand when treated with chemically pure magnesium car ona e, 
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though it already contained 25 times as much calcium and magnesimj) 
• as did the sand. Still sand would have an ameliorating effect when com. 
pared with water cultures. JENSEN found that in quartz sand a mud 
higher concentration of salts was required to cause death than in 
cultures. 

It is quite generally believed that plants have to some extent a selec. 
tive absorption. The results here seem to indicate such a condition, forth? 
dolomites used tend to go into solution in a molecular ratio, but the plants 
failed to take them up in this ratio. The tendency of the plants under 
these conditions was to take up relatively larger molecular proportions 
of magnesium than of calcium. Analysis of the plants show that they do 
not necessarily take up calcium and magnesium in the same ratio as au- 
plied, as, for example, in dolomite C3 the ratio of calcium to magnesium 
is 5 : 5.2. while the plants may and do take it up in a rtitio of 5 : 7 or 5 : 0 q- 

In the case of the addition of 25 per cent of magnesite the ratio of cd- 
cium to magnesium was 5 : 125, while in some of the plants grown in such 
treatment the ratio varied from 5: 15 to 5: 21. Wheat grown in soil treated 
with 6 per cent of dolomite showed in the tops a ratio of 5 : 9.x and in thei 
roots a ratio of 5 : 4.35, or for the whole plant a ratio of 5 : 6.3, while ini 
dolomite Cl it w'as 5 : 4.8. Alfalfa grown in the same treatment showed for 
the entire plant a ratio of 5 : 4.2, but when grown in soil treated witi ’ 
dolomite C3 the ratio for the total alfalfa plant was 5 : 3.95. 

The chlorides of calcium and magnesium were more detrimental t( 
wheat and soybeans than were the sulphates at concentration up to o.i pe: 
cent of magnesium. This amount of magnesium in the prepared carbonat 
entirely inhibited growth whereas lower concentrations gave better gmil 
than either in the sulphates or chlorides. 

WTieat 65 days old showed smaller percentages of calcium and magnesiuui 
than did similarly treated wheat at 53 days of growth, but the total amount 
of these two elements in the plants increased with the duration of growth. 

Soybeans at maturit) , or 80 days after planting, show'ed for the hay 
higher calcium and magnesium contents than at 53 days of gro^vth, except in 
the case of the checks and those treated with extremely small quantities.! 
Some of the samples sh.ow^id as much as 73 lbs. of calcium and 25.2 Ibs.| 
of magnesium per ton when grown in a mixture of one- half sand and one-hall 
calcareous soil, but when grown in soil containing 35 per cent of magnesita 
there were 22.9 lbs. of calcium and 42.3 lbs. of magnesium, per ton ; whereas 
the checks contained 5.8 lbs. of calcium and 5.6 lbs. of magnesiini!. 

Wherever excessive amounts of magnesium were applied, there wa: 
a characteristic appearance of yellow lea^'es. The uppermost leaves becamt 
yellow and gradually died, wdiilc the lower leaves remained green. 'Hiii 
condition is characteristic of magnesium sickness and just the reverse oith 
effects produce^? by translocation processes. | 

The general tendency is fof the percentages of calcium, and niagnesiuDj 
in the plants to increase with theincreasc of size in application. 
a high magnesium content in the plant tends to accompany plant sickness] 
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^5 sickly and healthy leaves from the same soybean plant, showed respect- 
vely, I^r cent of magnesium as against 0,88 per cent magnesium. 

j\ll varieties of the seed used contained more magnesium than calcium, 
nhile ordinarily the remainder of the plant contained more calcium than ma- 

Kflfisiunn 

’ Nitrogen was applied to the legumes as well as to the cereals, so as to 
u sure that this was not the limiting factor. 

! Conclmons. — i) Wlieat, soybeans, alfalfa, and cowpeas grew normally 
ither in 96 per cent of dolomite and 4 per cent sand, 100 per cent of magne- 
■an limestone, or in sand containing 7 per cent of magnesite. 

2) Dolomite up to 40 per cent proved beneficial to plant growth. These 
esults indicate that dolomite and magnesian limestone will not be detrimen- 
al as applied in agricultural practice. 

3) Applications ^f prepared magnesian carbonate up to 0.7 per cent 
aused no injury in brown silt loam, but 0.35 per cent prevented the growth 
>1 all plants tested in sand. 

4) The crop yields and the ratio of calcium to magnesium within ra- 
her wide limits produced no marked differences in yields. 

5) Different ratios of calcium to magnesium within rather wide 
lits produced no marked differences in yields. 

6) Increasing the size of applications increased the calcium and magne- 
nil content of plants. 

7) A tolerance of calcium and niagneshim occurred in all varieties 
plants grown. With approximately identical yields, wheat straw grown 
iaiid, brown silt loam, dolomite, and soil containing 35 per cerit of magnesite 
.owed calcium contents varying between 0,165 pci" cent and 0.547 per 
nt and magnesium contents varying between 0.132 per cent and 0.955 per 

lUt. 

S) Acid extractions failed to remove all the calcium and magnesium 
om the sand. There remained after the various extractions from 768 to 
52 mgms. of calcium and from 540 to 960 mgms. of magnesium per 6000 
ms. of sand. 

9] The plants possessed a decided ability to obtain calcium and magne- 
|i!m from sand extracted with strong hydrochloric acid, as borne out by 
te following example : Three crops of alfalfa removed from acid extracted 
p 164.43 mgms. more calcium, and 90.4 mgms. more magnesium than 
p contained in seeds similar to those planted. 

- Etiolated Cereal Plants. •— Kalt B.,m fiir Pflan^omchtun-^, Vol -t. No. 

I'P- ns-i.io. Berlin, June 1916 

Many references ha\'e been recently made to ^he appearance of etiolated 
it? and the present paper describe, s soine iiive.stigatious made in 1915 at 
Agricultural Institute of Halle Univerrit}’, Germany. 

I. Barley. — A plant of a pine line of Croninger Wintergefste was cross- 
m 1915 with pollen from a pedigree plant of original Kekendorfer Alam- 
tdViutergcTste. The P'j generatie u gave about 30 perfectly normal plants 
Q which '26 were chosen for propagation The descendants of 25 these 
nts were quite normal in appearance, but from the last one (Elite Vu) 
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some white plants were raised in addition to the normal green ones. 
out of 100 seeds of Blite 7^4 geiminated; of these 75 plants were normally 
and 15 (representing t 6.6 per cent) were pute white without a trace of 
colour. These white plants developed normally as long as the reserve 
materials in the seeds lusted ; they fonned two leaves of normal size ^ 
thickness, but after 3 or 4 weeks they died because assimilation conld mj 
be carried on. Of the 75 green descendants of Elite Vu» 47 were eaten h 
insects during the year, 28 plants were harvested and 6 of these were selecf 
ed for further investigation. All the seeds from these 6 plants were 
separately in autumn 1915. The other 22 plants were harvesterl and sowi 
together. 

The descendants of two of the 6 plants which were sown separately wen 
normal and green, those from the other 4 being mix^d. From the batch a 
22 plants 10 960 seeds were sown and 9 646 plants were obtained, of whirl 
8 412 were normally green and i 234 w-eie white. Theoretically these %ure 
may be explained thus. 

C = presence of chlorophyll (dominant) 
c = absence of chlorophyll. 

Generation : C c 

Generation Fj : Cc 

Generation Kg : CC Cc Cc cc 

If the 22 plants had all been equally prolific each plant would have produced 43S desoe 
dants, so that in Fg 

CC Cc Cc cc 

3 21 5 6 430 0 

The 3 2 1 5 CC are constant in the Fg generation ; the 6 430 Cc, on t he other hand, subdid 
thus : 

CC Cc cc 

1 607 3 214 1 607 

Thus there would be 

3215 homozygotes of Fg 
I 607 homozygotes of Fj 
3214 heterozygotes of F3 

Total -S 036 green plants. 

The theoretical calculation gives 8 036 green and i 607 white plantsi 
the Fg generation, w^hereas actually 8 412 green and i 234 white plants we 
obtained . This difference may be exi^lained by the fact that an average nin 
ber of grains was reckoned for each plant and also that only 22 plants, wit 
a large number of tillers, were dealt with. The proportions between^ 
numbers of green and white descendants of the six plants sown separate 
show quite clehrly that etiolation is transmitted as a recessive character ac 
cording to Mendel's law, thus confirming the results of Nilsson-EhU 
Vestercaard and Miles. 

It is interesting to notice that in this case, in which the crossing 
carried out in exact accordance with scientific rules, the characters were tra 
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tted in the same way as in a crossing between green plants and white 
ints in which green is dominant, Thus when abnormal hereditary cha- 
pters have appeared it has been possible to trace back the combination of 
ptoTS Cc as far as their association at the time of hybridisation, and even 
examine pure lines to seek for the eventual presence of the factor r. In 
is investigation more than one half of the available seeds of two pure pa- 
nt lines were sown (i 000 grains in each case) and it appeared that the 
ctor c did not occur in these lines, because all the plants raised were nor- 
ally green, whereas the heterozygotes Cc shoul have produced white de- 
■endants as well after self-fertilization. If one admits, with Nilsson-Ehle, 
lat the cause of the appearance of white plants is a mutation in which a 
eterminant chlorophyll factor has disappeared, this mutation, called a 
mutation of loss ", must have occurred at the time of hybridisation ; for, 
n the one hand, the* parents were pure, and on the other hand, the first 
ppearance of the white plants in the generation Eg and their definite men- 
elism proves that the first association of C with c occurrerl in the genera- 
ion F. i e. in the hybridisation itself. 

As was shown at the beginning the crossing gave about 30 plants, of 
kich 26 were used for continuing the investigation. These all had the same 
Lnt as mother and also the same male parent, as the pollen used for fertili- 
Lticn uas all taken from a single plant. Only one of these 26 plants had 
h\ white descendants. The inevitable conclusion is that the supposed muta- 
^on had not affected the whole of the male or female parent, but only some 
' the gametes, possibly even one gamete only. It is obvious that of the 
I gametes (26 male, 26 female) which entered into combination in this cross 
aly one, either male or female, posessed the factor c, a predisposition to 
le absence of chlorophyll. 

As in this case the factor c appeared at the time of crossing the idea 
itmally suggests itself that the fact of crossing plaj^ed a part in the forma- 
on of white descendants, and perhaps even caused the mutation. This 
ypothesis is favoured by the fact that up to the present white individuals 
ive been chieliy noticed among ctoss pollinated plants. During the re- 
arches on etiolated plants the author of this paper has found about i 000 
bite descendants in ly^e, i in 6-rowed barley, one in 3-rowed bent-eared 
irley, i in oats, none in erect- eared barley and in wheat. 

With a view to solving these problems it is intended, during the next few 
ns, to grow both singly and in mass the pure lines from which the white 
lilts were descended, 

n. Rye. - In the autumn of 1915. 44 (neatly 50 per 

at) of Saaleroggen (rye from the Flalle district on Saale) divided up into 
een plants and white plants. Nevertheless, in each line the proportion 
white plants never exceeded 10 percent and on the average did not even 
ich 5 per cent. The reason of this was that in rye after *the crossing C 
nn the generation no self fertilization occurs such as is necessary to 
Induce the mendelian numbers, but, on the contrary, the heterozygous 
ulcs Cc are fertilised by foreign homoz^’gons (CC) or heterozygous ( -.c) 
jltn • it is only in the latter case that white plants can appear m the bj 
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generation. If all the ovules were fertilized by heterozygous pollen 25 p, 
cent of white individuals could be produced. As. this probability is exclu(jg 
this 25 per cent represents the maximum theoretical limit of probability^ ai, 
the actual number of white descendants appearing in the Fg generation, 
a single crossing is determined only by the frequency with which 
predisposed to lack of chlorophyll occur in the neighbourhood. This explaii 
why the number of white plants appearing in a single line or rye is relative! 
so small, although such plants occur in a large number of lines. 

It is evident that the appearance of white plants is of extraordinai 
frequency in the rye mider discussion. On the other hand such plants wg 
rarel> seen in 30 other kinds of rye grown at the Experimental Station. Saa 
leroggen is a local variety peculiar to the environs of Halle and it hs bee 
grown for a long time without the introduction of fresh blood. As it ha 
been grown by in*breeding there is every reason to believe that this nietho 
of cultivation is the cause of the lack of chlorophyll. This hypothesis j 
rendered more probable by the fact that the appearance of white plants seem 
to increase steadily in spite of the dominance of the factor presence of chlg 

rophyll . V 

As in the observations made by Nilsson-Ehle, the heterozygous plant 
of barley and rye which are the parents or even the sister-plants of the albiqo; 
in the Halle district are in no way different from the normal homozygoit 
plants of the variety. The green chlorophyll is strongly dominant, biittiii 
dominance seems only to occur in indigenous cereals, as Emerson hasfounc 
in Maize some heterozygous plants of an intermediate type striped with greet 
and w'hite. i 

1273 - Two New Seedling Hops of Commercial Promise. — Salmon e. s , in joumi 

the Board of As^ricnltHre, Vnl. XX III, No. I, pp. 4“-5i- Eondon, April 1916. 

In 1906 the writer commenced to raise new varieties of hops from see 
obtainetl by artificial and by natural cross- fertilisation, and at the prescD 
time the Kipcrimental Hop-garden at Wye College contains nearly 4001 
“ hills " of seeding female hops and selected male hops. The camnierci!i 
value of the most promising of the seedlings is now being tested. 

In a preceding article {Journal of the Board of Agriculture, May 1915 
attention was drawn to a new hop, the Foundling, which is resistant to th 
eelworm disease and shows other characters of commercial importance; d 
the present paper two other seedlings are described which appear worthi 
of more extemied trial by the hop-growers of this country. 

The first of these new varieties was raised in 1906 by pollinating 
\-aTiety WTiite’s Early with T^arly Bird. All the plants thus obtained sliov 
a iesemblance to White's Early in earliness, in the large, bold, rather of 
hops with thin i>etals, and in possessing the delicate “ Golding navo 
Two or three, of the see<lUngs show promise commercially, but o^y( 
(Xo, T25), call<*d Young Hopeful, has yet been tested sufficiently. Thee 
hops for se\ era! ^easons h<ave been favourably reported on by various 
In I'uo and 191 r the hops contained 8.6<) per cent of soft resins, in 19^- 
percentage was 10.30. During the last three years cuts of this pan 
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^en sent to twelve localities in Kent and Surrey, and where the hop has 
^conie established favourable reports as to the growth have been received. 

The second good hop, called Pickers Delight, is of unknown parentage ■ 
t«-as raised in 190S from a seed collected in the Experimental Hop-garden 
^\Vye College from a certain hojf which showed the following characters : 
L. barly to mid-season, growth very vigorous, verv fruitful, hop very laT<^e 
,val. nice shape, dense, often with a tinge of red on the petals, flavour p?o- 
lounced good in most cases, sometirnes excellent, The needling hup is 
low being grown experimentally in 12 places in Kent and in 2 localities in 
Surrey and Sussex. 


274 - The Value of Immature Potato Tubers as Seed. — Hutchinson h . p. , in J ournal 

of ihe Board of A^ficuli^fe, Vol. XXIII, Xo. 6, pp. 529-539. J^omlon, September, 1916. 

Many practical potato growers believe that tubers lifted in an imma- 
:iire or unripe condition give better yields than fully ripened tubers. This 
las been confirmed by experiments carried out at Carforth (Yorkshire) 
^1905 and 1906 with mid and late-season varieties, at Wye College (Kent) 
ta IQJZ and 1913, and at the Midland Agricultural College in 1914 and 1915. 

' At the Midland Agricultural College in 1914 the variety Factor yielded 
follows ; 
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tons cwt lbs 

Crop raised from ripe tubers 12 ^ 72 

Crop raised from immature tubers . . 13 9 go 


1915 the variety King Bdwanl yielded : 


Crop raised from ripe tubers 6 1 62 

Crop raised from immature tubers . . 12 19 43 


The use of immature tubers as seed gives plants that are earlier, more 
goroiis. and less attacked b}’ di.seases and pests, while the crops are ear- 
b and heavier. 

The superiority of immature seed may be due to the following caip^es : 
i) Mefhodoheiedion. — In usual farming luacticethe tubei’S retained 
I planting purposes are of medium and smaller sizes, the larger tubers 
iing sold. For planting with immature seed the larger tubers are selected, 
hkh are mainly derived from the most product i^■e plants, so that the resiilt- 
g tendency is to increa.se, or at least to maintain, previous producti\dt5n 
i) The structure of the tuber coats. — The cortex of immature tubers 
thinner, which facilitates evaporation, imbibition, respiration etc and 
isequtntly .aids germination. 

3) The amount and condition of the reserve hod material. 

4) The length and time oi storage. ~ The immature tubers are given 
^eral weeks longer storage, so that a larger proportion of the starch is 
insfoinied into compounds that are more easily assimilated by the 
tog plant. 



1766 


STARCH CROPS 


1275 - Potato Trials in Guernsey. — Me F ie in The Gardener* s Chronicle, Vol.iv 

No. 1555, pp, 180-181; I^ondon, October 14, 1916, 

During the autumn of 1915 potato trials of some of the leading earl 
varieties were carried out in Guernesy at the Brookdale Nurseries of Messrs 
W. Manger and Sons, with the purpose ofasceitaining which were the nion 
suitable for their district taking into account the cropping and cookin 
qualities. Land to the extent of one acre, on which bulbs liad been grown foi 
about ten years was set apart for the purpose and prepared as follows- 
Seaweed at the rate of 30 tons per acre was spread on the surface and allowed 
to lie for a month or so, after which it was dug in about 5 inches deep. Tkat 
was in the fall of 1915. In J anuary of this year the ground received a further 
dressing, but this time of stable manure at the rate of 20 tons per acre This 
was ploughed in about 9 inches deep. At the end <if February and earlv 
in March the trials were planted beginning with the first earlies. Two feet 
were allowed between the drills arid about 16 inches between the sets ^ 
liberal dressing of Peruvian guano was sown in the drills during the plantins 
(34 ton to the acre), and as soon as the tops were clearly visible they were 
forked between and earthed up ( fortnight latex. At the end of May, when 
the plants were growing strongly, they were sprayed with Bordeaux mixture 
and again after a fortnight. The result was that practically no blight {Phy 
tophthora infestans) was seen on the early varieties. During the early par 
of July, the disease was noticed in the second early and main crop varieties 
Fortunately, however, this only affected the haulm, as at digging time hardh 
1 per cent of the tubers were affected, a lesult which is no doubt ectireh 
due to the spraying with Bordeaux mixture. 

The following are the average crops, per acre, obtained : 


Tons Cwts 

First Earlies : Midlothian Pearly 12 10 

Sharpe’s Express 12 8 

Witch Hill 10 18 

Dunottar Castle 10 14 

Second Earlies : Great Scot 24 t<S 

Edinburgh Castle 19 u 

Debbie’s Favourite 19 12 

Stirling Castle I'i in 

.\rran Chief 16 19 

Sut tons Flour UUl ' 14 17 

W'hite City 10 .S 


1276 - Experiments on the Manuring of Potatoes in Germany. - weber p.amiKi 

BERGBRfUi J otirnal fiir Landteirhchafl, Vul. 61, Part pp. 181-199. Berlin.October 19, 19 

Experiments have been made to determine how the yields of potato 
and starch are affected on sandy soils, loams and clays, when a manii 
containing phosphate and potash is supplemented by one or other of tl 
following nitrogenous fertilisers : ammonium sulphate, calcium cyanaraid 
ammonium nitrate, purin. 

In each experiment the manure applied per acre consisted of 3 ik ^ 
basic slag and i ^ cwt. potash salts (40 per cent), together with the nitn 
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manure, either i 1/2 cwt. ammonium sulphate, i % cwt. cyana- 
tde, ^4 ammonium nitrate or 281.6 gaUous purin. The question 
the effect of the nitrogen in piirin and the commercial manures was 
jproached after -the nitrogen, potash and phosphate requirements of the 
l\s had been determined. All the manures, except ammonium nitrate, 
gre spread about a fortnight before seeding. The purin, which contained 
io 4 part® thousand of nitrogen, was distributed on two occasions, 
fortmgbt and - a week before planting. Half of the ammonium nitrate 
as ® dressing, when the young plants appeared, and the 

her half about a fortnight later. 

The soils used for the experiments were : 

1) a very light sandy loam derived from the disintegration of banded 
ndstone, deficient in chalk and potash, 

2) a stony diluvial soil, rather impervious, deficient in chalk and 
itash. 

two siliceous loams of tertiary age containing plenty of chalk 
d a sufficiency of potash. 

4) two clay soils derived from disintegrated basalt, containing a 
r amount of chalk and plenty of potash. 

The farms on which the experiments were carried out are worked 

the system of intensive cultivation. 

The land was prepared about the middle of April, the manures were 
ied at the end of the month and Industry potatoes were planted in 
5 between May 7 and ii. The development of the cro])s was normal, 
those on the sandy land suffered from drought in the summer of 1915. 
The results of the experiments were set out in tables from which the 
]wing conclusions have been drawn, showing the great importance of 
use of manure : 

1) Xitrogen is usually the factor which determines the yield of 
atoes, particularly on good clay soils, but on sandy soils mineral manures 
tasli, phosphate) seem to be more important in this respect, 

2) A maximum yield cannot be obtained on strong land without 
ash and phosphate manuring, even with heavy applications of nitrogen. 

3) Of the nitrogenous manures tested ammonium sulphate always 
etbe best results on all types of soil, though cyanamide and ammonium 
ate were not far behind. 

4) Purin gave such satisfactory results that it can be strongly re- 
aiended as a manure for potatoes. 

5) The highest starch yields w'cre obtained wdth potash and phos- 
:es without the addition of nitrogen. Purin only caused a small re- 
ion in the proportion of starch, while the other nitrogenous manures 
ight about a much greater decrease. The potato seemed to he very 
itive to the use of cyanamide and ammonium nitrate, as tltese manures 
juraged rotting. Potash manuring always caused an increase in the 
prtion of starch. 

1 The quantity of nitrogen applied in the manure is not always 
bed by the crop yield. For example, ammonium sulphate, of which 
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‘ only the 90 per cent was used on clay land, gave better results than ami 
niuin nitrate was not [completely assimilated . by the plant or that 
was utilised for stem and leaf production to a ^eater -extent than the a 
monium sulphate. 

7) The experiments show that the nature of the nitrogenous mam 

has a very great influence upon the utilisation of pota^ and phosphc 
acid. These two substances are used to the greatest advantage ini 
presence cf ammonium sulphate, ammonium nitrate and cyanamide 
the order named. " . 

8) Purin is very satisfactory, especially on clay soils, so that 
deserves special attention on this account. 

,1277 -Pasture Problems: Indigenous Plants in Relatlbii to Habitat and So 

Species. — Stapledon R. G. and JKNKIN T. J.,m Journal of Ai^ricultural Scic, 
Vol. VIII, Part I, pp. i&-64, Cambridge, September 1916. 

The' aims of the present paper are a) to trace the relationship th 
exists betw^een the several indigenous plants that contribute to the herba 
of different types of grassland : 

b) to follow the progressive changes that occur on fields (down ■ 
grass for a varA’iiig number cf years,) belonging to' these types ; 

c) to follow' the comjjctitive interaction between sown and ind 
genous species ; 

d) to contrast the effect on the herbage of continual mowing an 
continual grazing. 

Most of the data presented are derived fiom investigations in 
and Mid Wales, but occasional examples are given from North Wes 
the Cotswolds. 

A distinction is drawm between natural and semi -natural types 
grassland. Natural types are those which historical evidence siiggi 
have never been extensi\ely under the plough or manured and which 
broken or manured at a remote period, have completely reverted tcty 
Semi-natural types are those which have certainly, at one time or anotl 
been under the plough and, at all events, manured during the rotat 
previous to reverting to grass. The semi-natural ty|)es may be furt 
classified as miended, those which have been ploughed and probably r 
nurcd 50 to too y'ears ago, and tended, those which have been down 
grass for 20 to 50 years. 

Grassland plants may be divided into the following classes, whi 
are applicable to all districts and to all types of grassland, 

u; Primary indigenous species, which colonise natiirul grasslai 

6) Secondary indigenous species, which come in without liau: 
been sown and which contribute largely to the herbage on senu-natiit 
types of grassland. 

c) Tertiary indigenous species, which come in by themselves 1 

young leys but which disai)])ear as the fields approach the semi-natB^ 
type. . .1 . 

d) Locally exotic species, which are indigenous to a distnc 
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not naturally contribute^to the flora of a well marked type of 

e) Exotic sp^es which' are not indigenous in a district 
The number of T)nmary species on most tvnes of ^ ■ 

.iderable. When a field long under arable cSatfon^Sut lo^T 
L the pnmary species are usually late to come in • tEJc 
L of Brmus ereclusMolma caemlea, Nardus stricta 
hestm ovim ; and if they come in earr thT. H; T i^cumhens 
L contribution to the herbage, i e they mav fall ba'i 
exceed their maximum figme^’ PriLTsle^ ^ 

.ein early are frequently met with as arable wheels, 'luA arPo«"rf 

better soiira^d 

The various stap in the process of stabihsation of semi-natural 

.t^sumSed ty“ 

At 20-30 years, under the influence of periodic manuring and compa- 
ively heavy- grazing with cattle and sheep the secondary specieWrt 
wx cmMus Tn ohum^ repens. Plantago knceokla, tc) are still abum 
it y representeilithe primary species (-dgroxhx vulgaris. Fesiuca Sa 

llSieSe. P'ace 

t -T'T- ?’ considerably but do 

( Ilf reduced ^P-i- 

.After 100 years the influence of the original disturbance and of mauur- 
. now final y lost; the grazing is generaUy by sheep only, the nl 
J^fpedef completely suppresld the^ 

: The relation of pnmary and secondary species to their commercial 
d sown counterparts is as follows : , 

appreciably hasten the appearance 
t add to the contnbution of the desired plant. This is true of sowinc 
stuca omna or other fine leaved fescues and is, in many cases, equally 
itoiAnthoxanthum odoratum -.Vat inclusion of such seeds in mixtures 
no justified economically. It is far from certain that the commercial 
mum refens seed produces a lasting plant, as on many soils phosphatic 
nure is all that is necessary’ to hasten the appearance of the indigenous 

b) Tljo comniefcial seed may produce a great bulk of the required 
n m the early years of a ley (far more than the indigenous species would 
fam to naturally at any time). The behaviour of Lolium ferenne sown 
^good soils is an excellent example. Under these circimigtances good 
' ^“gs of the commercial seed is economically justified, especially if hay 
f^quired in the early years of the le3^, 

The commercial seed may hasten the appearance of the desired 
^ and cause it ta bulk somewhat more largely in the early years of a 
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ley than it otherwise would, but there is always some risk of the so 
plant interfering with the development of the definitely lasting indi&e ' 
species. Good examples are Poa hivialis' and Cyncsurm cristatus 
knowledge of general conditions would often suggest excluding the fo 
from a mixture, while the amount of seed of either that might be ad r 
tageously iised needs further local investigation. . ^ 

The desirability or otherwise of sowing the commercial seed 
locally exotic species, or of but slightly secondary species, is easilv d 
mined. The commercial seeds lead to good results or they do not * 
the commercial seed produces plants that are found to succeed it is howe 
nearly always necessary to sow liberally ; this is particularly true of n 
tylis glomerata, Festuca elatior, Cichorium Intybus, Phleum pratense * 
Arrhenatherum avenaceum. 

It is difficult to account for the spontaneous’ appearance of pri^p; 
and secondary species (and of some locally exotic species, as Holcus land 
Bromus mollis et spp. and Phleum praiense) on land long under the rotat 
when put down to grass, especially when more or less isolated from natu 
or semi-natural grasslands. The available evidence, however, sup™ 
that: 

a) Many species remain on the land as arable weeds on the so 
that suit them, as Poa trivialis, AgrosHs vulgaris, Festuca rubra and 
nunculus repens. 

b) The seeds of many species are probably introduced by the win* 
as Holcus lanatus, Anthoxanthum odor alum, 

c) The seeds of many species are certainly introduced as impuriti 
(useful and otherwise) in the sown seeds, as for example Phleum praim 
(in Trifolium hybridum), Plantago lanceolaia (in Trifolium spp.) Uok\ 
lanatus, and Bromus mollis et spp. (in Lolium spp.) 

d) There seems little doubt that the seeds of a great number j 
species are capable of lying dormant for long periods in the soil ; in pa^ 
cular this may be true of Tri folium repens and T. minus, Cynomrm c\ 
tatus, Poa spp, PUeum praiense and Festuca ovina. 

The data brought forward in this paper would seem further to just 
the following broad generalisations with regard to both experimeu 
work on grassland and the whole problem and economics of piitti 
land down to grass. 

1) Experimental plots dealing with seed mixtures should be I31 
(at least half an acre) and square in order to give a considerable ceiiti 
zone. The hay should be cut as early as possible to avoid seeding and t 
carriage of seed from plot ter plot. No series of plots can, henceforuai 
be regarded as complete without a control plot, which control should m 
be seeded (with grasses and clovers) but left to the indigenous species 1 
colonise. The control plot should, of course, be subjected to the san 
cultivations, receive the same manures, and grow the same nurse as tl 
seeded plots. 

2) Undoubtedly when putting land down to long duration grj 
as much or more cau ^ done by making the habitat as suitable as posabj 
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desirable indigenous species as by including tbeir commercial 
^ mterparts in the mixture. The commercial permanent grasses are far 
valuable for say. 4-6 year leys than they are for permanent grass as 

tcb. 

poa spp. Cynosurus cnstatm to some extent tide a field over its 
itical third and fourth years in proportion to the sowing, but in the later 
»ars the amount of the original seeding becomes of small significance 
' to the influence of proper manuring and general management, 
generally pasture conditions favour the valuable indigenous 
ryecies better than meadow conditions. On poor soils especially we are 
Uniulating evidence to show that rape (folded on the land) is a much 
tter nurse than oats or barley (removed from the field), 
f 3) Our indigenoiis herbage plants offer a promising field for study, 
or should modern investigators confine their attention to grasses and 
overs only, with the exception of but a few miscellaneous herbs. The 
ithors of the present paper have been struck in the course of their work 
cthe extent to which such plants as J uncus squarrosus, J. Gerardi, ]. 
iculaius, Beilis permnis, and Staiice ,m.aniima, are relished by stock. 
It is however, most desiderable to study the locally successful varieties 
Muca ovina, Fesiuca rubra, (with the other fine leaved fescues), Poa 
mlh, Poa praiensis, Lolium perenne, and Cynosunfs cristatus, witli a 
ew to' estimating their relationship to the commercial counteq)arts and 
necessary with a view to establishing local supplies of the indigenous 

The plants occuring in the district studied are given in classified lists 
primary, secondary, locally secondary, locally exotic and exotic species. 
A bibHc^aphy of 20 references is appended. 


58 - Comi^rative Yields of Hay from Several Varieties and Strains of Alfalfa in 
South Dakota, D. S. A. — home a. N, and Champlin M., in South Dakota State College 
of Agriculture and Mechanic Arts, Agricultural Experiment Station, BuUcttn No. 163, 
pp. 282-343. Brookings, South Dakota, January 1916. 

Various kinds of alfalfa were tested at the Stations at Brookings, 
ghmore, Eureka and Cottonwood from 1913 to 1915- 
The following results were obtained from strains of Medtcago sahva, 
!ted on plots of one tenth acre in extent. 


1 

Strutt j 

Soutti Dakota 
oumbfi 

Serial plant 
introduction 
number 

Average yield 
per acre 

1 

•22 


2565 


162 

29 988 ; 

2532 

Kstati 

240 

981 

2527 
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The 5'ields given above are those of the first cutting only, as the secomj 
cutting was made after the alfalfa had seeded. The differences are too 
small to allow definite conclusions to be drawn as to the relative value 
the three strains. Sometimes, however, Turkestan seed is unfavourablv 
regarded on some of the Eastern markets, while the others meet witj 
approval. 

Strains of Medicago jalcata were tested at Brooking from 1910-1915 
with the results shown in the following table : 


Obb . . 
Kharko’is 


These yields of hay were obtained from one cutting ; usually MedmA 
jalcata can only be cut once in a season, and consequently it does not giva 
such good crops as strains of Medicago saliva, which always produce a seconl 
and even a third cutting. 

The paper under discussion gives a very detailed history of the intro- 
duction of different kinds of alfalfa into South Dakota, with a full descrip- 
tion of the various strains of M. saliva and M. jalcata. Numerous strain 
of alfalfa seem to be natural hybrids between the two species, and on thi 
assumption they have been named Medicago media. The strains of Jl 
media, M. rutkenica and M. plaiycarpa which have been introduced im 
South Dakota are described. 

1279 - Silage from Green Forage in Java. — shimmel h., in ro-s»Hi»wYrt,Ycarxx 

No. IT. Ualavia, 1915. 

In many parts of Java there is a dearth of green forage during the c 
season {east monsoon) and consequently the feeding of the livestock 
often very defective. 

Attempts have l)cen made in the Buitenzorg Gardens to make siia 
from a Bengal grass {Panicum maximum) which is often grown in Ja\ 
The silos consisted of holes dug in well drained soil, and were 3 feetde 
and 6 feet across. Each was filled with 2860 lbs. fresh grass in full floivr 
about three months old, care being taken to slightly raise the centre oi tl 
heap so that the rain should run off quickly. When the silos were tlif 
parts full they were covered with large stones and then with a layer ' 
earth 16 inches thick to prevent any penetration of air. ihey 
three months later and then contained acid Silage of high qualit} 
was much appreciated b}’ the animals. , . , 

It was found that 50 per cent of the fresh grass 
useful silage after making allowance for loss of water and for 2 . 


South Dakota 

1 

Serial plant 
Introduction 

iverage j-jdd 

1 number ■ 

number 

per acip 

_J 1 

^ 




; Ibr'" 

42 

20 452 

2865 

: 47 

20 717 

2046 
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gch was spoiled by contact with the sand at the sides of the silo, 20 
, 30 per cent of the nutritive constituents of the fresh grass were lost 
^the process of conversion into silage, except as regards fats and mineral 
ibstances. A mixture of equal parts of fresh forage and Panicum maxi- 
,01 silage is recommended for use in times of scarcity. 

;8o - The Cohune Palm (Attalea Cohune) and its Products ( 1 ). - Morris c. d., 

in la Hacienda, pp. 37ft'379- Buffalo, N. Y., September irji6. 

The fruit of this palm contains a kernel which yields about ,jO per 
eiit of an oil that is said to be superior to cocoanut oil. It has been ex- 
racted for several years and has been used in place of ordinary burning 
ijl As a matter of fact this palm oil is .suitable for other more important 
oiutiiercial uses. Tli« Cohune growls in the region between South Mexico 
nd Columbia and attains its best development in British Honduras, Qua* 
mala and the Honduras Republic. In the latter country the soil of the 
orcsts ’S rich, marly, and of excellent quality. The trees grow about 5 
ratds apart and the fruits form enormous bunches which sometimes weigh 
!<; nmcii as 165 lbs. each. The average yield of one tree is l 000 nuts per 
itiiiuni, though some specimens will produce twice as many. By means 
)i ether rather more than 40 per cent of oil can be extracted from the 
itmel ; the cake contains 2.5 per cent of nitrogen and can be used as cattle 
food. 

I Cohune oil saponifies easily and furnishes an odourless soap which 
\ay prove to be useful in the manufacture of fine soap. The fibrous pe- 
icarp, which is about % inch thick, also contains some fat. If factories 
le iiut up for the extraction of the oil from the kernels by means of sol- 
ei-ts it might be worth while to extract the fats from the pericarps as 
.-ell. When freed from fibre the fruit is 2-2 ^ inches long and about i I/2 
aches across. The shell is very hard and is about inch thick, while 
lie kernel is as big as a large nutmeg. 

In order to produce the oil on a large scale for export machines must 
)e used to crack the stones. This is a very difficult problem to solve, as 
he machines must needs work with great force, with the resiUt that the 
temels are smashed as well as the shells. 

This palm serves other useful purposes : houses are thatched with 
llie leaves ; the leaf stalks are w'oven with osiers and cord into fences and 

I iats : the pith of the central stem can be used instead of cork for mount - 
]g insects ; cord and hammocks are made from the fibres of the young 
'aves. The sap makes a refreshing drink, which is not so much used now 
s formerly. 
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!i) See also B. 1913, No. 103S, 
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1281 - Hevea !n Java. — I. Vriens J. G. C., Planting and Thinning of Hevea, in 
lingen vm den Adviseur der A. V. R. 0. S. No. 4 > PP- 45 " 49 - Stet., The F^]! 1 

Young Ueaves in Hevea. Ji. pp. 59 ' 6 o. Medan, 1916. 1 

I. Various opinions are held as to the advantages of dose plantinj 
of Hevea followed later by thinning out. The author puts forward 
special advantage of this method in the upkeep of the plantations, 
expresses his personal opinion that it is best to plant the trees 24 x 2, 
feet apart as a maximum and 19 X 18 feet as a minimum. The yoi]|]j 
plants should be very carefully selected from the nurseries. 

The plantations must be kept well thinned in order that light q: 
penetrate everywhere. Good drainage is essential and care must be 
that the water has free outlet. Pruning should be avoided and the pht 
tations must be w’eeded every year. . 

II. The leaves of Hevea sometimes fall m the young stage, Thi 
defoliation always occurs after prolonged rains, and it is attributed ti 
climatic causes, as no trace can be found of the presence of any cryjjto 


gamic disease. 

1282-Some Experiments on the Coagulation of Hevea Latex without the Use of Aeeti 

AcidL — Gerter Dr. K. and Swart Dr. N. L- in Mededeelingen van de Vereenigms 
Proefstation West-Java No. 6 , Bandoeng, 1916- 

Thea author gives as result of his investigations on the coagulatioi 
of Hevea latex the following summary : 

1. If latex with an addition of 0.3 per cent of sugar is allowed! 
stand overnight, coagulation occurs by lactic acid fermentation, putn 

faction being inhibited. , , . ^ 

2. The so called slow coagulation of latex by means of small quaut 
ties of acetic acid (0.3 gr. per liter) is also caused by lactic acid from bai 

terial growth. , x- xt. .1 

3 In order to get complete coagulation by the sugar process tL 

addition of 20 to 25 per cent of water to the undiluted latex may be recam] 
mended, this quantity being diminished according to the concentratioa 

of the latex received in the factory. . , ^ 

4. On a factory scale the foUowing proportions have been used; 


175 D. lates, confining about 35 per cent of dry rubber, 
50 L of water. 

400-450 gr. of sugar. 


^ Under the above conditions the acidity of the serum after iS 
hours has rather a constant value corresponding to 0.3 per cent of aceh 


6. The addition of serum of the former coagulation may sometme 

be of use inhibiting putrefactive changes. . 

7. To pfevent the formation of a coloured layer on . 

is advisable to pour water on its surface as soon 

8. In laboratory experiments small qtwntities of ^ .j, 

had no disturbing influence upon the fermentation : on a large scale ho« 
the results hitherto have not been satisfactory. 
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The sugar process can only be used in preparing crepe-rubber 
•ause of the porous state of the clot, gas bubbles being formed during 

! fennentation, 

10. Other coagulants have been discussed, chiefly in view of the 
■paration of sheet-rubber, 

11. Thereby attention was drawn upon the dangers involved by 
. use of coagulants such as sulfuric acid, pumb and aluin. 

12. The acidity of coconut water after fermentation did not exceed 
- per cent of acetic acid. 

^ 13, It was found that rubber prepared by the sugar process had 
> same viscosity index as a control sample made by means of acetic acid 

0 the same batch of latex, 

i^. The mecharical properties were found to be identical. 

- Studies in Indian Sugarcanes, No. 2. — n.iUiBER C. a. {Government Sngarcane Ex- SUGAR CROPS 
pert Madfos), in Memoirs oj the Department of Agriculture in India (“ Sugarcane Seedlings, 
including some Correlations between Morphological Characters and Sucrose in the J uice ”) 

Botanical Series, Vol. VlII, No. 3, pp. 103-1^8. Plates I-XXIX and numerous tables. CaX- 
cutta, July 

The present contribution to the study of sugarcane seedlings in India 
divided into 4 sections. The first of these deals with the material avail- 
and contains an enumeration of the seedlings thus far raised, with 
ites as to the chief difficulties encountered and the means by which thes 
ive been overcome. The second discusses the differences noted in the 
iuthfiil characters of the seedlings before planting out and at maturity. The 
>xt .section treats of the mode r f analyses adopted and the variations in 
le juice of the seedlings as regard sucrose cotitent, and the last summarises 
te correlations thus far studied between the characters of mature seedlings 
id the amount of sucrose in the j uice, 

' The experiments were conducted at the Government Cane Breeding Sta- 
ftn at Coimbatore in the Madras Presidency with a certain amount of pre- 
iniaary work at the Botanical Garden attached to the local Agricultural 
Allege. 

I. — ENUMERAtiON OF THE SEEDUNGS R.\ISED. — The failure of pre- 
xis sporadic attempts at.-raising cane seedlings in India is probably due to 
efact that fertilization was not property efiected owing to the immature 
ite of the pollen used. A detailed study of cane inflorescences has shown 
at the pollen is only fully de\'eloped where the anther locales have dehisced . 
lias been found that if the anthers do not open when the flowers mature 
.ey remain closed permanently ; it is therefore clear that the first essentml 
' raising canes from seed is that only flowers should be used in whic'h the 
ithers dehisce. 

The sugarcane commences to flower at Coimbatore in Odober and mos 
'the seedlings are obtained during,the following 2 months. They are plantd 
3 t in the field when about 6 months old and are ready for liarvestmg and 
ttalysis after another 12 or 18 months from sowing. In this way the seed 
ks obtained during any particular season are designated by the years 

1 sowing and of chemical analyses. 

[ 
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Tabi^ I. — Vitality of Sugaxcane Seed. 



During the periods 1911-13, 1912,14. 1913-15, 1914-1916, several tao 
sands of seedling were raised from seed derived from local varieties or fio 
arrows collected from various parts of India. The data relating to the 
seedlings — parentage (whether selfed or crossed), percentage of open a 
thers, germination etc. — are collected, in a series of tables. In the press 
summary space only allows of attention being paid to points, of moregenei 
interest. For instance, in 1914, owing to the somewhat saline nature oft 
soil of the experimental plots and to the quality 'of the irrigation water, soi 
interesting data were obtained as to the great variation in the capadt 
different canes to resist saline soil and water, some growing strongly and 
pidly while others die out completely. 

The stody of the caitse of arrowing in the cane has led to frnjtful rest 
There are 2 cane-planting seasons in the neighbourhood of Coimbat 
one in Febniary’-March and one in July- August or even later. Theki 
is in vogue on garden-land irrigated by wells and the latter on wet lands un 
tanks. From a special study of each field from which arrows were obtaii 
in the neighbourhood it soon became evident that canes planted in Februa 
March do not usually flower while those planted at any time between Ati 
Kov. do so in the following Oct. -Nov. if allowed to remain in the grow 
In the wet land generally the canes are more likely to flower and this 1 
found to be the case even when they are planted as early as April-Jjj 
The result of an experimental arrowing plot under these latter conditio 
was eminently satisfactory. Among others, some 12 North India canes N 
arrows, some* for the first time on record. Unfortunately, in most of thj 
the stamens remained obstinately closed but it is hoped to overcome p 
drawback by crossing a hardly North Indian indigenous cane with a licB 
exotic one provided they can be induced to flower simultaneously, j 

During the last period, 1914-1916# experiments were carried out ontj 
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vitality of cane seed. Jhe results as shown in ti,.. j , 
interesting as it is evident that, with proper care cane ^ 

lity for a condiderable period. ^ its vita- 

11. — Variamon in Morphouogicai. Characters. — Under thi« he ^ 
ing are considered variations in vigour and size general ^ ^ 
of young shoots, tillering, width and colour of lea'vfs coloufand thhS““® 
of canes. Between some of these characters a certain 'amonnf / 
is observed which, though not definitely settled at lea=t * “^elation 

sionthatfiirtherstudywiUshowthatcertaininfaiitilppii impres- 

lings will be found to be related. H Sn 

vance will be made as all present indications Doinf tn ’ f 

sification of the cultivated sugarcanes must be based 7 

giv. Ito ,1... .. E„, ,7., “ 'S 

“ of m tach though t.i«d mde TdS 

conditions differ greatly in size and vigour. In manv cases it hs. h 
that seedlings standing out from the rest because'of their grea^ gr^th 
have 8 comparatively low sucrose percentage in the juice. Excessive Tour 
rhararte?"®' " " ' altogether a desS 

,av“' r ™ TTO St^’CRosE Percentage in the Juice - In 

addition to the usua bulk ' analyses of the juice at han-est time a serie 
0 prdiminary { petty ) analyses were made before that date as the seed! n| 
0 different parentage vary very considerably in their order of ripening and 

2 £'LTS;r “ " “ *- 

Later on, as the bulk analysis at crop time was not considered a suffi- 
aeii ly sa e guide, it was decided to select from the series of analyses of any 
seedling, hat containing the highest reading of sucrose. In doing this 
however, due regard was paid to the percentage of glucose and the botanicai 
description made at crop time. ‘ 

The accompanying table II giving details of the amount of sucrose in 
the ]uice of parents and seedlings shows considerable variations in the su- 
crose content of seedlings of the same parentage. There is also a definite 
relation between parent and offspring in this respect, the better parents 
pro ucing the better seedlings. The analyses of the special crosses also 
show that the sucrose in the seedlings approximates to the average of 
the two parents. In other cases the average sucrose of the seedlings is 
generally lower than that of the parents but this may be due to the fact that 
It was not always possible to analyse a seedling at its optimum. 

Table III shows the effect of different soil and environmental condi- 
tions on the quality of the juice of seedlings. It will be seen that the seed- 
lings respond readily to changes in soil and water. 

The question as to the permanence of the juice characters of cane seed- 
ings when propagated as sets has been studied but the data are as yet insuffi- 
cient for definite conclusions to be drawm. Both the period of the year at 
which canes are cropped and the nature of the weather appear to influence 
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considerably the character of the juice. Extraordinary variations have ben 
met with in a seedling in analysing the different canes in the clump, 
has led to increased care in sampling and the discovery that certain varieties 
produce, in a given clump, two kinds of cane, differing both in certair 
morphological characters and in time of origin. In analysing the juice o| 
canes this classification into early and late varieties cannot be ignored 
Taking the whole series of selected seedlings during the last 3 seasons it 
is seen that the sucrose content in the seedlings has risen continuouslv aq 
follows: 


Tabi.k IV. — Sucrose in the Juice of Selected Seedling. 


Nnm1'?er ^ ‘ : i ; 

j QfgecU- *^'’*^*^ ! 

’ liugs ; I? % ; 18 % : 19 % ^ 20 % : 21 % i 2S % 23 % 

growu ' . : ; 


Remarks 


1911-J913 48 

(over 17% I 


All the seedlings were groirt, 


1912-1914 2,o6S 95 41) 

(over I? ®(.) 


The standard of Scleclion, 
sucrose in the juicf and ovu 


1913-1915 2,400 400 IjS lUI 22 3 

(over 18 ' 


The standard of scleclion, iS’-, 
sucrose in the juice andovtr 
together with vigorous giowfli 


lY . Correlation between Morphological Characters of Seed- 
lings AND Kichness or thir J uiCE. — The advantages that would: 
accrue, as regards economy of time and trouble, trom the discovery of cot*| 
relations between morphological characters of the young seedlings with! 
richness in juice are obvious ; but there are special difficulties in the way and 
the principle has been adopted of trying first to find such correlations in 
mature canes at crop time and later to attempt to correlate infant and 
mature characters. The first step alone has been tried at present and tk 
following correlations have been studied between mature characters and 
sucrose in the juice, the results l.)eing summarised in table V appended: - 
correlation between the amount of sucrose in the juice and various 
leaf and cane measurements (width, length and module, or length 
divided by width) and colour of cane, and correlations between leaf 
width and thickness of cane, tillering power and total weight of seedling. 
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1284 - Coffee in Java. — I- Cramer P. J. S. Coffea exuha In Java, In Teysmannia, 
XXVII, Nos. 4 and 5, pp. 21 1-223. Batavia, 1916. — II. Keochentus P. K. Notes oa the 
Fertilization of Coffca excelsa in Java, in Mededalingen van het Besoekisch Proefstan^ 
No. 20. Surabaya, 1915. 

I. Coffea excelsa was discovered in the Congo in 1904 by A. Chbvaueh 
and it was introduced into Java through the State Agricultural Station’ 
which received some seeds from the Colonial Garden at Nogent-sur Marne 
(France) It resembles Coffea liberica, from which it is distinguished bv 
some secondary characters, especially by the smaller^ fruits. The berry 
has a soft watery pulp and a tender skin which is easily removed. 

Various t>^es of plants were raised from the first seeds introduced into 
Java and careful selection will be necessary to obtain a good stock for cul- 
tivation. Durii^ the extraordinary and prolonged droughts of the last few 
years Co§ea excelsa has shown greater powers of resistance than other spe- 
cies of coffee. 

Investigations on selection and on the best methods of cultivation are 
being carried out at the State Experimental Station. 

II. Observations have been made- on the different ways in wliich coffee 
is pollinated, as insects are almost entirely absent from the plantations. The 
relative positions of the stamens and pistil in the flower makes self-pollina- 
tion very difficult. The pollen is easily shaken down on lower flowers, and 
it is also carried by the wind. It is therefore probable that self fertilk-^ 
ation is very rare, and that most flowers are cross-fertilized. 


1285 - New Method of Detecting Adulteration in Tea.— RehfousL., in BuWefw rfdaSo- 

ciete boianique dc Genive, 2iJd Series, Vol. VIII, Nos. i, 2 and 3 j PP- 24-28. Geneva, Jatiuai>', 
February and March, 1916. 

The method is based on examination of the stomates, which are quite 
different in Thea sinensis from those in any of the other leaves used for adul- 
teration, In the stomates of TAea the guard cells possess, on their inner 
surface, a very strongly marked layer of cutin which is prolonged into a beak 
or hook, and which is distinct from the beak which closes the ostiole. 

Various kinds of tea have been examined. The stomates of Pecco tea 
are strongly cuticularised and possess the characteristic hooks. Ceylon tea 
is made from rather young leaves in which few of the stomates are fully de- 
veloped ; the cutin is less marked but the hooks are plainly visible although 
they are not very well defined. Both characters are also evident in Java tea, 
black tea (Souchong), Imperial. Congo, Russian tea from West Caucasus, 
Shangai green tea, Chinese yellow tea, green tea from South Mongolia. The 
same characters appear even in the sepals of Thea sinensis. 

The only leaf used for adulteration that bears much resemblance to 
that of Thea is the Camelia leaf. A transverse section of one of tbe latter 
leaves shows that the stomates are quite different from those oiThea. for 
though they are strongly cuticularised the hooks are but very slightly de- 
veloped. 
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^86 ^ Invest^ttons about the Dying out of Peppervines in the Dutch East Indies. ~ 
Pepper<-Cultivatioa in Banka. — Rutgers a, a. L<, in Mededeelin^en van het 
laboraiorivm voof Plantenxiektfn No 19, with illustratioas. Batavia, 1916. 


SUMMARY 


I . Pepper was introduced in Banka about 40 years ago by Chinese 
(tow Riouw. Since 20 yeats the Bankanese (Malay natives in Banka) 
}^ave been planting pepper, imitating the Chinese, The export from Banka 
amounted in 1913 to 2 1/2 million guilders (over £ 200.000). 

II. pepper-cultivation in the Dutch East Indies has two distinct forms : 
jn the one hand the cultivation, as practised since many centuries by the 
^lalay in Sumatra, a*form of agriculture based on exhausting the virgin 
«il and leaving it alone afterwards, on the other hand the cidtivation, as 
practised by the Chinese a refined form of horticulture. The pepper cultiva- 
tion in Banka is of the latter type. 

III. The pepper-cultivation by the Chinese in Banka is marked by the 
iollowing characteristics ; 

s A. The pepper is grown at dead stakes without shadow. 

B. By careful tillage; big plant holes, big biir}dng-trenches and the 
^ of first rate cuttings for planting vines are grown with an extensive and 
igoious root system. 

C. The pepper vines continue producing 20 or even 30 years as a 
‘suit of careful cultivation and abundant manuring with “ burnt earth'", 
il-cakes, cattle manure, fish manure etc. 

1 ). The average production of each vine amounts to 3 kattie (=4' 

bs.) white pepper a year, ^ . . . , 

IV. The pepper cultivation by the Bankanese is a cheap imitation 01 

1 .e eultivalion by the Chinese. Tillage, burying of the young vines and 
anuiing ate usually neglected. The vines are dying out within 9 years ; 
le production of each vine is less than i kattie (= 1.3 lbs.) white pepper 
vear. 

V The following diseases and pests have been found in Banka : 

A. Prematurely dying out as a result of planting in unsuitable soil. 
B, Prematurely dying out as a result of insufficient care, 

C. The leaves are eaten by a beetle (Holotrichia spec.) 

D. The stems are eaten by termites, 

E. The fruits are damaged by a small weevil, which eats small holes 


the unripe seed. 

E. On the leaves lice have been found. 

G, Tarvae have been found boring in the branches. 

H. A cobweb fungus has been found on the leaves. 

Vr. The peppervines of the Bankanese show a marked difference from 
lose of the Chinese : the last-named ones produce 4 lbs. white pep^r a 
(luring 20 years, the first-named ones three times less during one ir 

There is no other reason for this difference than the careful cultivation 
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by the Chinese and the neglecting of several necessary measures by the 
Bankanese. Which of the measures of the Chinese is the most important 
cannot be stated theoretically. Only experiments especially arranged 
this purpose can settle this point. 

1287 - Notes on the Extraction of Citronelia Oil - Jono a. w. K..in Teysmnnk 
Year XXVII, Nos. 4 and 5 . PP* 246-252. Batavia, 1916- 
Experiments have been made which show that the drying of citrondb 
leaves {Andropo^on Nardus) before distillation gives good results. Dryinor 
in the sun must be avoided, as this causes a rather heavy loss of 
essential oil. 

Leaves that have been cut into pieces from 3 to 5 cm. square are more 
easily extracted than entire leaves. In the process of distillation cate must be 
taken not to use any un-tinned metal tubes, as lead and copper form sulphates 
which discolour the oil. 


1288 - Tobacco Growing in the Illyrian Region. - baidacci a., mMinhtem ddk r. 

HAiisi' Diresime icncrak idle PritMlive, BolkUino tecnico della CoUtimonc iti TabmU 
publucalo per cum id R. htUuto Sperimenlale in Scalali {Salerno), Year XV, Nos, i m,d 
lip. 3-;8. Scafati, J anuaiy- 1 ' ebruarj- and Maxch-April n;i6. 

Dciimiitio . — Tobacco growing has been carried on in the Ilhriiin 
region for some centuries, and after the annexion of Dalmatia to .Austria 
it became a monopolv. The Austrian Government then experimented 
with Herzegovinian tobacco and obtained good results by selection, .M- 
terwards a long .series of investigations were made with Macedoman tobacco 
and later still ivith American types. In 1863 Trebinyan tobacco was 
acknowledged as the best, and the other types were gradually given up. 

W'htn cigarette smoking came into fashion expenments were begun 
I1884) to improve the cigarette tobacco. These trials were carried on in 
Southern Dalmatia, as this was the only country in Anstria-Hungar!- 
which produced this type of tobacco. Herzegoviman (Trebesat and Me- 
gingorgel and Turkish '(Ginbek-Yakb, Kir-Yaka, Porsician etc.) types were 
tested Sumatra ty-pes were also tried, but were quickly abaiidoned as 
they gave such poor results, During the next twenty years the Dalmatian 
hybrids deteriorated more and more rapidly on account of imperled 
selection, so fresh improvements were made. The best resu s w 
obtained by crossing Macedonian and Herzegovinian tohaecos. 11 ® 
method however, brought two difficulties in its tram : 

1) A great lack of imifonmty in the crops was caused * 
crossing wliicli occurred orving to the presence of so many different vanet 

2) ThecHmatic and soil conditions caused the plants torereitto. 

The Government was thus compelled to attempt 

1) To raise good hybrids adapted to the climate and ■ 

different localities; ^ . 

2) To fix and acclimatize the hybnds ; 



S.UII.W M.conc 

^ 3) To ,l„i. ^ 

, ,.b;LI°S“ '” •'« P'*!-®!.. .na «»„, 

..aJ^or-srSi-"' s: g “ r - 

oniaii tobaccos (Kir anti Giubek), the first crou from" i 

seel for parents. The following crones werrntade " 


Drinovtzi x (Utibek 
Drinovtzi x Giubek 
Drinovtzi x Kir 
Stolatz X Giubek 
Stoiatz )i Kir 


Giubek X Drinovtzi 
Giubek x Drinovtzi 
Giubek X Stolatz 
Kir X Drinovtzi 
Kir X Stolatz. 


hesc liybntls were again crossed with one of the parents, thus : 


Drinovtzi X Giubek* 
Drinovtzi X Kir* 


Stolatz X (iiubek* 
Stolatz X Kir* 


.-Uter 1909 the trials were more and more imnroved hv «, r 
SGEWNI s method. It had been proved that the distance Ltween 
e plants has a very great influence on their character and c ualE so 
at the more the distance between the rows and between the p She 
ws reduced the more closely did the hybrids in the plantation p! 
oach the Macedonian type in character. ^ ap 

After 1908 the American method of 'race improvement by artificial 
It-feitihzation was also practised on Giubek ^ ariincial 

The chief facts established by the Iinoski and Sinj trials are as follows • 

" Macedonian type the 

nd m the first two generations almost equal the taller parent in height 
in the later generations the height decreases, at first rajidlv, then inore 
I more lowly ; the number of leaves behaves in the sLe wav as the 
oht. The maximiini length and breadth of the leaves, after the first 
allerTthe*"' coiiatantly decrease, and may throw back to that of the 

Ionian parent approaches, but never quite equals, the ratio of the Ma- 

■ ® f -obacco is crossed with a Herzegovinian tvpe 

er thl fi f decrease steadily 

•nniiv+r i length and breadth of the leaves increase 

I ' breadth, decreases from the beginning and 

Sin, 11 ’ Her7.egovinian parent, 

srnod gradations can be proved with regard to length of 

of flowers, the arrangement of the inflorescence, size 
‘ 0 insertion and the strength of the leaf venation. 


5 
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In a series of hybrids the nicotine content increases with tlie 
donian element and decreases with the increase of the Hetzegoviiiian 
element ; the first crosses behave in different ways according to the parti 
cular combination of parents, so that no general rule can be laid down 
Albania. — Tobacco can be grown in all the regions of the lower plajjj 
(Scutari basin, Musakia plain, Diakova and Prisrend basin, plains of th( 
great Albanian lakes, valleys of Argyro-Kastro, Janina and Tapsista' 
but the crop is of little importance in the country. While Albania might 
have been a great tobacco market she occupies, in regard to this crop, 
lowest place among the provinces which were formerly included in Tiuhev 
in Europe : her production rarely covers her consumption. 

Tobacco growing was taken over by the Turkish Government in ig'-g 
at the time when the vilayets of Bpire and Monastir and the Durazzo San- 
jak (vilayet of, Scutari) were under Turkish rule. * 

The Albanian tobacco now closely resembles the Montenegran type in 
character ; it was derived from Herzegovinian types by the old nielhod 
of crossing. If the plants are grown very far apart the leaves sometimes 
develop enormously with very pronounced ribs ; in spite of this the texture 
is usually rather fine for such a large leaf. The dominant colour is gene- 
rally light maroon, more rarely yellow ; the upper leaves ripen with diff ' 
culty, because the plants lose their flowers too soon. Even the best sati 
pies, such as those from the Scutari province, are too strong for cigarett 
tobacco and have little aroma. Possibly the lack of flavour may be duet 
defective methods of preparation, but this can be remedied by suitabl 
mixing. 

The tobacco seeds are sown in February and transplanting begins i; 
April ; one to three weedings are given, one being the most usual mimbei 
Harx^esting starts in August, and the leaves are threaded on strings, whicl 
are taken under cover as soon as damp weather sets in. No trouble ii 
taken to select uniform leaves, and the strings are made up of all qualitie 
and colours. After harvesting, the leaves are sold to manufacturers whc 
turn them into fine pipe and cigarette tobaccos. All the work is carried 
out by hand labour. 

Considering the economic condition of Albania it is doubtless advisabP 
to suggest the continued growing of the yellow Herzegovinian t3’pes, whic 
are suited to the soil and which have been improved by crooss bTeedia 
carried out by the Austrian Government in Daimatia and by the Italiai 
Government in the Lecce province. Tobaccos of this type are easily accii 
matized in warm and dry soils, they do not need stopping nor special cal 
tivation. they can be dried in the open air in the sun (they do not even iiee( 
special places for treatment) and they need little hand labour in manipiih’ 
tion for markeV J 

The growing of Giant Herzegovina might be tried in the .^banian d 
gion. The Scafati station obtained the original seeds from Dalmatia, anj 
by careful selection very large plants have been raised, with 50 to 70 leave! 
on a stem, 3 or 4 times as many as in ordinary Herzegovina. At the preset 
time the variety is grown on a large scale in the Lecco province, where i 
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^elds from 2 570 to 2 646 lbs. of leaves per acre. The only fault of tliis 
Jant is that the topmost leaves are lost because they ripen very late. It 
L probable that Giant Herzegovina corresponds to the Austrian 
Itadatz which was apparently obtained it in 1908 in the Sinj Experimental 
ation by natural crossing probably with a Turkish tobacco. This vigor- 
IS t>T)e might be used in Albania as a basis for hybridization. Besides 
us, recourse might be had in Albania (as has already been done in Monte- 
go) to the growit^ of certain Macedonian types belonging both to the 
lasbi'Bagli group with stalked leaves and to the Basna group with sessile, 
aves. It would be necessary to restrict these to districts where the 
■owers were willing and able to manipulate the produce carefully. 

Without doubt Porsician, which is a good Bashi-Bagli, should be tried 
•st, as it has given goofl results in the Lecce province, and it is occasion- 
[v met with in very restricted areas in Central Albania. Other t}^es 
^ht then be tried, including Zinha, Mahala, Kdyrnegik, Kirs, Xeres, 
pa-Soluk, Samsun etc. besides many other varieties of tobacco, from tern- 
rate or subtropical zones, differing in type from the Herzegovina and 
acedonia tobaccos, such as Maryland, Burley, . Italia x Kentucky, 
kffht etc. On the other hand tropical types of tobacco such as Sumatra, 
va, Havana, Saint Dominique, and Bresil, do not succeed in Albania 
fcause they are not suited to the climate of this region. 

L- New Varieties of Italian Tobacco, Resistant to Thhhvia basicola (i).— 

* Benin'CASA. M., ill Minht^o delle Finanze, Direzione Generale delle Privative, Bolleiiino 
Tmico dilla CoUivazione dei Tabacehi pubblicaio per cara del R. Istituto spenmeniak 
\n Scafati Year XV, Nos, 1, 2, pp. 29-33. Scafati, January- Vebruar>' and March - 

: April, 1916. 

i In an earlier article (Bollettino Tecnico del R. IstUuto sperimeniaU di 
No. 5, 1914) the writer described some experiments which showed 
[tthe decline in the growing of Kentucky tobacco in some parts of Italy 
I due to root rot, and, as all other remedies proved useless, the planting 
teial resistant varieties was advised. In the present paper the best me- 
lds of growing these new varieties are discussed, and attention is drawn 
their industrial characters and to tlie impetus that has been given to 
lacco growing in the districts where they have become established. These 
ietios are chiefly hybrids and in addition to being resistant to Thielavia 
'cola they have other advantages from the growers' standpoint and they 
iess valuable commercial qualities. As these varieties are becoming 
c and more local in character they may be grouped according to the 
ricts in which they are chiefly grown, as follows : 

■ Hybrids of Cava dei TirreKi. — Numerous hybrids of heavy tobacco 
been tested in this locality during the last few years, and Italia 
entucky and Salento x Kentucky have become established, 
ecording to Dr. AngEU)NI, since Italia is a hybrid between Ken- 
y and Sumatra, Italia X Kentucky possesses the hereditary characte- 


{Ed.) 


ri See also 5, 1912, No. 234. 
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• -K-f^ntuckv and Sumatra in the proportion 3:1. This variety 

Set lJdevelSs more quickly than Kentucky and it is much „,o 

resistant to^root rot^^^ ^ stroiiger smeU It likes a f< 

tile and open soil, and a rather warm climate. In localities otherthaiiCa- 

’S5o\s^rh?taidSeeTM^^ “ that 8*n 

Smkv n Xr and develops more qf kly and also it islessexa, 
terarre^ards soil and climate. But, like Italia X ^ Kentucky, ,t is subj, 
to r^ alter the first cold dews, especially when npening is very late, 
ttot it ifnot advisable to plant this vanety in places where tobacoi is : 
tacked by oidium. It is more productive than Kentucky but is less \ alua 

'^Wto^Salia X^Kentiickv is crossed with Salento X Kentucky f 
. i=t tint vet -Droperly fixed) combines the goocUiui 

"rtvbis ... 

torrepeated crossing of tobacco renews Tts vitality and increases Us 

®°”The 1 Zduction of hybrids into Cava de Tirreni has not only check 
me inriu „f Kentucky tobacco but it has increased t 

Sd ptr'cre about 20 pet cent. In addition to this less laboiiris need 
qt; the voung plants root more easily. 

as the >01 ceveral vears the damage caused by r 

rot aXtr>rmt-fsteme^d"b 7 ttie planting 0^ Sai nto X Itaha, , 
a? tt present time this hybrid is being gradually replaced by IIoio . 

^®"sSnto X Italia from the phylogenetic standpoint possesses the c 
Salento X Cattaro and Sumatra 111 the proroitioii . .1 

racteristics ol J\hat are the most resistant ioThiehnu 

Corvt in the proportion o 7 .^ctont to Thielavia to pass safely throi 

but it is earlier and is siifticiently resis . the whole this nia? 

the critical period of rooting when planted out. On the 

called an improved Kentucky. ^ rvr^,.^ v -> Kentucky and they 

In order to increase the resistance of * lor X j - ^ 

of Salento ^ Italia these two hybrids have been crossed ..th ^ 

for two season, with, very te^X 

Salento in the Benevcnio retiion. - order W oW 

and Cattaro raised .about iqoo at the Sc^at' ..ears it S’* 

alow priced pipe and cigarette tobacai, ^ aiisofltab- I”! 

for that purpo.se only in the region of I.etee an , 1 , ,i,e ti<1 

experiments were made in the Benevento Gardens to 
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by th€ wholesale loss of the yoimg plants of the variety Burley, 
,)^ch was grown there at that time, and Salento was more successful than 
' . of the other Italian hybrids. Salento shows the characters of both its 
^\nts. It is very vigorous, fairly early, and very adaptable as to soil and 
r rate, it stands drought well, is very resistant to Thielavia, and is hardly 
,t all susceptible to rust and bidiuin. Commercially it is inferior to Kentucky, 
[jjefly on account of its percentage of large veins, but, under the conditions 
ffllich it is grown in the Benevento region it becomes much finer and 
eseinbles Seedleaf rather than Kentucky. In the Italian industry it has 
0 equal as a substitute for Kentuck}^ 

The average production of the Benevento Gardens was 1319 lbs. per 
ciewhcn*Bresil tobacco was grown ; the yield fell to 1167 lbs, with Ken- 
,ckv and to 972 lbs. ^nth Burley ; in 1914 it rose to 2050 lbs, with Sa- 

cigar tobacco Salento is only grown in the region of Benevento ; 

:n it is planted elsew'here it easily loses its fine qualities, 
to sum up, several new Italian varieties have been produced which 
more or less resistant to root rot. The chief characters of these new 
ieties are as follows 1 

1) Most of them resemble Kentucky in their botanical and commercial 
iractcTS but they are more resistant to Thielavm. 

2) The less closely the hybrid resembles its parent Kentucky the 
ther removed is the product from the heavy type of tobacco. The first 
jracter to disappear is the compactness of the tissues, a quality which 
;iBs to be determined more by the environment then by amdhing else 
:in the Italian Kentucky the tissue is less compact than it was in the 
Unal Kentucky. 

I 3) In spite of the lighter weight of the tissue the parent Cattaro con- 
‘lablv raises the yield, so that under normal conditions the hybrids of 
taro are more productive than Kentucky, while all the others are less 

drective, . , • x- 

4) In addition to being more resistant to root rot the new varieties 
, earlier, they develop more rapidly and can stand drought better ; 
7 arc hardier and at the same time better adapted to the Italian climate, 
^se qualities tend to become strengthened by repeated crossings. 

5) New varieties of similar characters and constitution tend to be- 
e localised in distribution. 

The introduction of these hybrids has had a considerable influence 
ntk ptoductioa of the Kentucky type of tobacco in the three zones 
itioned. In an appendix, the yield of the hybrids is compared with that 
jure Kentucky. 

-Experiments on Tobacco Fermentation in Java. - tie. vries o„ ij> 

hit Ptru'i^ialton voor Vorstcndland'^chr Tabnh, No. XXL S;iinio:usg, 1915- ^ 

A plant has been invented to eNhaust the air from the intmor ot ter- 
hug stacks of tobacco, and the results obtained are describe m e 
pat paper, The apparatus consists of rings of perforated iron u ing 
pi are placed at different heights in the stack and which are connecte 
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with an air pump by means of tubes. Stopcocte reg^'ate the ^ctiouinti 
various tubes, and the temperatures in the Merents parts of a stack ai 
registered by electrp- thermometers. The object is to the tempeiata, 
co^ant at a pre-determined point, as if this could be “^tamed foi 
certain time it would do away with the inconvemence of rem^ng the sta( 
when the tobacco heats too much, a process which greatly increases tl 

percmtage of b been improved during the last year and has given g* 
resull ^S hands of tobacco placed in the middle of the stacks while,, 
rise in temperature can now be checked at any de^red point. Unfortunate 
Ster the tLiperature has been lowered, the coohng process continues a, 
cannot be stopped. The hands placed towards the outside of the stack , 
not derive any benefit from the aspiration of the air, and consequent 
fe sS n^St be remade for their benefit.. It, is toped that better res^ 
IriU be obtained by covering the stack with isolari^ matenal. 

A larire thermostat has been devised for regulating the nse and t 
of temnerature during fermentation, but the expenments so far haven 
tove not given any positive residts. Special tests have shown that d® 
the first fL days the lower layers of a sta<^ heat up most, whereas k, 
on tL hands placed in the middleof the stack reach a rather higher tenf, 

ature than those lower down. .1 4 ^ 1 

other experiments have shown that if the ^acks are made took 
and if moist tobacco is used they may overheat badly, resulting in send 
deterioration in the tobacco, even if the overheating does not cause t 
stacks to catch fire. 


fruit 

growing: 


„ The Fruiting of Trees in Consecutive Seasons. - picking s m , n 

.n,™ Vol. VIII. Part 1, pp. .3.-35. Cambl^dge, September .9.6. , 

Joints of considerable interest, both scient^c and practical are 
the Question as to- whether a tree which frmts exceptionally well. 

H with its fellows in one season, will tend to fruit exception^ 
r^the reverse, in the following season. We know of no defimte rei 
n-'the behaviour of a tree as regards fnuting should alterMte in con 

our of any two or more trees m “nsecu corded, but, d 

he weight of fruit or the number of frmts may be sitaaf 

le trees are absolutely .similar m size, r the other as tegs 

;c., which is impossible, the supenonty o* ^ orl,ef hanij 

iherent fruiting capabilities niay e mi e ; j^g-getion. gioupio? d 

•ees under observation may be classified by P independei] 

ccording to the extent which they are ^aded vnth 
leir size, and then comparing the classification in one je 
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the following year. This method avoids errors due to difference in the size 
i the trees, but it has the disadvantage of being based on the judgment of 
the observer, and not on actual weights. This latter method was adopted 
in the case of one series of observations on trees at Harpenden, and the 
former in the case of the other series on trees at Ridgmont. 

Whichever method of observation was adopted the results were treated 
{IS follows ; two selected trees were numbered i or 2, according to wliich 
of them bore the heavier crop in consecutive seasons ; then, comparing the 
results iu two consecutive seasons, if the order of fruiting had been the 
same (consecutive fruiting) the difference between the numbers given to 
the trees would be 0, if the order had been reversed (alternate fruiting) 

I the difference would be i ; whereas if neither consecutive nor alternate 
Ifniiting prevailed, and the results were dependent on chance or on external 
auditions, the differences would, on the average, be 0,5. An average diffe- 
:ence, for instance, of 0.75 would be halfway between 1 and 0.5, indicating 
hat the results were dependent on the alternating tendency to the extent 
i 50 per cent., and on chance fruiting to the extent of 50 per cent. Some 
d the results obtained by this method are given in Table I. 


Tahle I. 


Place 

Varieties 

Dates 

1 Fruiting indicated 

Instances | ^1 

Consecutive ! Alternate ! 

1 ‘ i 

Chance 

^ ! 

laiptadea 

1 

Several 

i 1899-1903 

1 i 

i , i 

1 332 j 

0 

J 

5 & 

Ridgmont 

j' Bramley 

i 1904-1913 

S 1050 i 

12 

i 

88 

» 

Cox 

1898-1909 

■ 840 : 

16 

0 1 

84 

ft 

I Potts 

1897-1904 

i I 266 1 

5 

; ! 
j 0 ! 

95 

ft 

1 Stirling 

1897-1913 

1 366 ^ 

0 

1 ^ i 

94 

ft 

' 117 varieties 

i 1906-1913 

‘ 1 207 i 

15 

! 0 ’ 

S 5 


There can be no doubt but that the results at Harpenden and Ridg- 
it arc very different, but the Harpenden results must be discounted 
I certain extent as the number of instances available is smaller. 

In Table II the yields from the Stirling Castle, Bramley and the Va- 
y plantation are given, the numbers giving the relative ma^itude of 
crops compared, in the case of Stirling Castle, with the crop in 1900 as 
. and, in the other cases, with that of 1911 as 100, 

A phis or minus sign has been placed after the values sljowing whether 
y are above or below the means of the preceding and succeeding seasons, 
I the extent to which these signs alternate, though not without some 
igularities, is very remarkable, In the case of Cox and Potts no such 
^nations were recognisable. The chief factor affecting the alternation 
paring in early flowering varieties is the incidence of spring frosts. 
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1897 

t8o8 

1899 

1900 

1901 

1902 

1903 

1904 
190 ,^ 
i 5 o 6 

1907 

1908 
1-9 

1910 

1911 

1912 

1913 

1914 ■ 

1915 . 


Tabue II. 


Stirling | Braniley 


3 

30 

6 — 
TOO 4- 



47 ' 

144 + 

0 — 
148 + 
o — 

144 -}- 

3S— I 

95 + I 

I 

264 + i 
78 - I 

207 + j 
o — j 

549 'f f 


35 

1 

1 ^ 

6 — ! 

1 0 

7 - 1 

i 12 - 

20 -f ■ 

20 2 . 

7 — i 

13 - 

103 4 . ; 

•U - 

9 — ‘ 

13- 

100 4 - 

100 - 

0 — - ' 

10 - 

103 -4 ; 

14 - 

0 — i 

0 — 

159 + ' 

"-( - 


The results argue against any tendency in the induidual trees toward* 
alternate fruiting, as, if any such innate tendency existed, it would not k 
exhibited by different individuals in the same year : therefore in a planta] 
tion consisting of many indinduals, even of the same variety, an averag 
uniformity of production would result. 

1292 - Sources of Supply of Hazel-nuts. — Huiuntt of the imMioi inMiuie, Vni. xiv 

No. 2, pp. 26 i-2<i 7. April- June ; 

The various kinds of hazel-nuts are the produce- of species of Coryh 
a genus of shrubs or small trees native to the temperate parts of hurof 
Asia and North America. The different kinds of nuts are distinguished 1 
trade names according to their country- of origin. ,A considerable quaiitif 
of hazel-nuts is pro^luced in the United Kingdom, and supplementing th 
supply there is a large annual import derived chiefly from Spain, Italy aD 
Asiatic Turkey. Hazel-nuts are not at present grown on a comtnercu 
scale in any of the British colonies. It is probable that hazel growing wouli 
succeed in parts of the Union of South Africa, British East Africa, Austra 
Ha and Cyprus. 

United Kingdom. — The hazel-nuts produced in this country arede 
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from cultivated forms of Corylus Avellam, or hybrids between that 
jecies and C. maxima. They are grown chiefly in Kent. Generally speak- 
ig, varieties in which the leafy cups are shorter than the nuts are termed 
)b-iu;tSj whilst those with cups as long as or longer than, the nuts are 
>niied filberts. The varieties most commonly met with among the cob 
utsarc Kentish Cob or Lambert Filbert, Merveille de Bollw}dler, Pearson's 
ifolific and Berger; among the filberts, Red, White, Cosford, Frizzled, 
yield of 100 tons of nuts has been frequently obtained from a plantation 
{ xoo acres in Kent, whilst as high a yield as 3 tons per acre was re- 
orded for some localities in 1904. The value of hazel-nuts depend.s largely 
[pon the size of the almond crops, for which they are used as a cheap subs- 
itiite. The usual wholesale price is about $d, per lb., but during the season 
(^15-1916 the prices gruled very high. 

Sfain. •— In vSpain the hazel-nut succeeds everywhere, but it is chiefly 
rfovm in the Catalan Pro\nnces of Gerona and Tarragona. The nut bushes 
Ire usually grown in fields or gardens inter-cropped with other products. 

[11 Gerona the principal nut-growing area is the Selva, in the district of 
panta Colonna de Fames, whilst in Tarragona the crop is produced in the 
icighbonrhood of the capital and at Tortosa and Moiitblanch. The!* 
fut moist soil of this area and the facilities for exporting these nuts have 
iiade iiutgrowing a flourishing industry. The hazel-nuts imported into the 
Jnited Kingdom from Spain are known on the market as Spanish and 
Barcelona nuts; the former are shipped from Cijon, a port in the Bay of 
Jiscav, and the latter from Tarragona, a Mediterranean port. The Spanish 
mts are grown in the Provinces of Galicia and Asturias, and are considered 
:obe the produce of cultivated forms of C. maxima. The varieties cliiefly 
rrown are known locally as Mallorquina or Negreta de la Selva, a large 
lut with a hard reddish shell completely filled by the kernel, and Astu- 
tiatia, which is a medium-sized or small nut produced in bunches of three 

I r four. 

The so-called Barcelona nuts, which are grown in Tarragona, are de- 
lved from C. maxima var, harcelonensis. The average )'ield is said to be 
ibout 55 lbs. of nuts per bush. As seen in commerce the nuts usually have 
[dark shell, which is due to their being kiln-dried in order to improve their 
[eeping qualities. They are shipped from Tarragona in bags containing 
ibout 128 pounds each. 

Of recent years there has been a demand for shelled nuts, which are 
lipped in bags weighing about 220 lbs. each. About half the entire crop 
as been exported in this condition, the principal importing countries being 
•ermany, the United States, and the United Kingdom. The total annual 
rop of hazel-nuts produced in Spain is valued at over half a Jiiillion sterling, 
'Mist the quantity exported is valued at about £ 400000.^ 

Italy. ~ Large "quantities of hazel-nuts are produced in South Italy, 
•articularly in the province of A^'ellino. A considerable part of the crop 
5 annually exported from Naples, chiefly to the United States, German5^ 
Holland, Austria-Ungary, France and the United Kingdom {arrauged in 
ker of importance). In 1909, 6 037 tons were ex]iorted from Naples and 



1794 


FRUIT-GROWING 


in 1913 3777 tons. Of recent years Sicilian cob-nuts have attracted att^i 
tion on the English market. These nuts are grown in woods at an elevatic 
of more than i 200 feet above sea level. The highest yield recorded f, 
Sicily was in the year 1913, when the crop amounted to 13 000 tons. 
nuts have been sent chiefly to Central Europe from the ports of Palem 
and Messina in bags of 50 kilos, (no lbs.) each. In 1913 i 068 metij 
tons of hazel-nuts were exported from Palermo and 945 British tons froj 
Messina. 

Cyprus. ~ In Cyprus the hazel-nut grows luxuriantly in the hill vi! 
lages, and the nuts produced are of good size and fine appearance, 
are gathered before they attain full maturity so that they soon beconif 
rancid. The exports are at present small, and the extension of the culti 
vation of this crop in Cyprus is urged. , 

Asia Minor. — The hazel-nuts obtained frohi Asia Minor are know 
as Turkish or Trebizond nuts, and in former times they were spoken of 
Pontic hazels. They are the produce of Corylus Colurna a tree of moderab 
size, attairung a height of 60 to 80 ft. if allowed to develop fully, 'fiij, 
species, or one or other of its geographical forms is distributed from Sontl 
east Europe through Asia Minor and the Caucasus to the Himalayas ami 
Western China. The cultivation of hazel-nuts for export is extensivel] 
carried on in the Black Sea coast region, from Khopa, on the Russia] 
frontier, to Fatsa, which is just east of Unieh. Each tree produces annuafil 
from 16 to 24 lbs. of nuts, which are of three kinds : the round, the pointJ 
and the almond-shaped. The pointed are usually 10 per cent and the 2 
mond shaped 30 per cent dearer than the round nuts, which form aboul 
70 per cent of the whole crop. The bulk of the round nuts are shellei 
before being shipped. The nuts are first sorted by revolving screens, thei 
cracked by means of stone- mills, after which the kernels are dried in th 
sun and then packed in sacks for export. The shelling reduces the weigb 
to half so that the freight charge is reduced by 50 per cent. 667 045 c^ts 
of hazel nuts were produced in the Trebizond Vilayet in 1913, The Ke 
rassond is the chief district of production, its crop usually averaging froc 
three-eighths to nearly five-eighths of the whole. The combined crops q 
Trebizond, Yomura, Off, Sunneueh, and Tazestan furnish between then 
from about one-quarter to three-eighths, whilst the remainder conies fron 
the Tripoli Eleon, Ordu, and Sharli Fol districts in unequal proportions 
Of the exports, about 48 per cent, have usually gone to Germany, 22 pe 
cent, to Austria-Hungary, and about 14 per cent, to France and the Unitei 
Kingdom. Exports to Russia have practically ceased, as nuts are success 
fully grown within Russian territory from Batum to Soukhoum Kaleh 

Hazel nut^are used as dessert-nuts, and also in the preparation of n 
rious nut foods and nut chocolate. Tliey yield a bland golden-yellow 
oil which resefnbles almond oil, but has a lower iodine value. 

The composition of fresh kernels of hazel (filbert) nuts is shown in th 
following table : 
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Ha^el-aut kernels 
Per cent 


Water 48.0 

Crude proteins 8,^ 

Fat 2«,5 

Starch, etc. {by difierence) ii.i 

Fibre 2.5 

Ash 1.5 

Nutrient ratio . . . ; 1 ; t}.i2 

Foods imits 103-I 


J293 - Vine Gtowing at Benghazi, Tripoli. — ZANONV.jin Ciornale di A^ricoliura ddla 
Domeftica, Year XXVI, No. 43, p. 34;. Piacenza, October 22, 1916. 

The region of is very suitable in climate and soil for vine 

growing. The mean annual temperature does not exceed 68.70J? ; the range 
of temperature is the best for obtaining an early harvest (the ordinary grape 
-ipens there at the end of June or the beginning of July), while the sharp 
haiiges of temperature in the spring do not interfere with the ripening of 
lie fruit ; the annual rainfall is 18 inches. This precipitation is not suffi- 
aent to give a good harvest after a few years growth unless other water 
’an be utilised, consequently the vineyards are only established in the 
aeighbourhood of the ouadm, the torrent which collects the rainfall from 
the mountain zone, and they are so placed that the water may be rapidly 
distributed. Under the local system of cultivation the shoots of the vines 
are wisely left to spread freely over the earth so that the gales do no da- 
mage. With the exception of a narrow sandy area w’hich borders the district 
the soil is a red femigineous calcareous clay, the best that exists in Libya. 
As a rule the red soils of Benghazi are very rich in potash and phosphonis, 
■+hey contain varying proportions of chalk in different localities and are 
Iways deficient in humus. 

The vines are always kept low, and in gardens in inhabited areas they 
re even cradled in the ground. Two ditches, 30-36 inches deep and 20 in- 
hes wide are dug when plantii^ and the earth is thrown up in the direction 
if the wind so as to form a .shelter for the young plant which is thus well 
jrotected. Later on the earth is gradually levelled for greater convenience 
it the time of annual cultivation. Cuttings are always planted and 3-year 
M vines have shoots from 23 to 30 feet long. 

Nearly all the varieties of vines grown in Benghazi and its environs 
lie of Greek origin, cliieily from Candia. Six of them are thus described . 

1) White grape : the earliest variety. 

2) White grape of Coiistantifiople^ called Karidata by the Greeks, 
an excellent table grape. 

3) Black grape of Candia : this is the most commonly grown vine 
in Benghazi and its en\rirons ; very hardy, growth luxuriant, bunch winged, 
^metimes very large (up to to ^ V% Iris.), i^'ith large berries (reac ng 

1I4 inch in diameter). . , j 

4) Black grape : much less luxuriant and productive than the preced- 
ing; bunch elongated, usually simple. 
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5) Black ^rape of Canea, called StaSli Romeika^by the Greeks* 
used for wine making. 

6) Red grape : strong growing plant ; bunch very large, \viuge(] 
compact, but difficult to transport because of the watery pulp of the ber- 
ries and the thinness of the skins. 

It is probable that the method of cultivation could be improved by 

1) spacing the rows at least 6 Vo apart. 

2) dee]) working of the soil. 

3) use of chemical manures. 

It is useless to attempt to establish vineyards where the ouadai does 
not come, or to grow the plants on the system of training them above the 
level of the soil. 

In addition to table grapes the colony prod trees sufficient wine for its 
own consumption. 


LIVK STOCK AND BREEDING. 

1294 - The Immunisation of Cattle against Tuberculosis; Results of 10 Years’ Trials 
K Carried out at the Leipzig Veterinary Institute. ~ Eder a., in Centmiait fw Bakfc- 

riolosie, Parasitenhunde und 1 nfi'kt ionskrnnkheifet!, Vol. 78, No. g, pp. 331-364. jena 
October i’, 1916. 

In the spring of 190.4 some large herd.s of cattle were vaccinated as a 
preventive measure against tuberculosis. The experiments were under- 
taken largely as a result of work done at the A'eterinary Institute of Leipzig' 
between 1902 and 1904 when, at the instigation of vON Behrixg, two 
animals were given a course of hypodermic and intravenous injections 
of vaccine and then tested for resistance to virus from an infected subject. 
They proved more resistant than untreated animals, so it was decided to 
extend the trials on a large scale using von Behring's « Bovovaccin » for 
the purpose. The following year another vaccine, «TauTumaii », was tested, 
and in 1908 Klimmer’s « Antiphyinatol >» was also used according to the ' 
methods of Heymaxs of Ghent. 

Altogether 797 head (jf ('attle were immunised during the lo years' 
trials, wliile 169 animals were used as controls, and the experiments weiel 
distributed over 12 estates which represented different type.s of stock 
management in the Kingdom of Saxony, in Prussia and in the Duchy of 
Saxe-Altenberg. No fees of any kind were charged for vaccination but the 
owners of the herds were expected to give immediate notice of the deatk 
or slaughter of a^.reated subject, so that a careful post-mortem examination 
could be made. The total number of deaths and slaughterings notified 
amounted to 25$) of which 39 were control animals. Whenever possible the 
post-mortem was carried out by the writer himself, failing which it was^ 
entrusted to a local veterinary surgeon who was given a s|>ecial formonj 
which to record his results. 

Periodic tuberculin tests were also ma<le both before and after vacci- 
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nation throughout the experiment stress was laid less on the number 
of casCvS dealt with than on a careful study of the subjects actually treated. 

It is pointed out that as in dl other trials bearing on the propagation 
of tuberculosis, vaccination must be accompanied by prophylatic measures 
must be carried out under strictly hygienic conditions. Consequent!}’ 
jt extremely difficult to distinguish between the effects of the vaccine 
and those due to the improved conditions of life. The experiments did not 
indicate that better results were obtained where vaccination was practised 
than when the treatment was confined to prophylactic measures alone. A 
special .study was made of the etticieuc}' of the He ymans vaccine. Though 

it cannot be denied that vaccines containing tubercle bacilli, such as Hey- 
mans’ capsules”, have shown a certain curative effect on tuberculous 
subjects when used lyear after year, and have therefore tended to check 
the spread of the disease in a herd, their action is quite uncertain and fre- 
ijuently fails without any apparent reason. Except in very occasional cases, 
no permanent cure lias been obtained, symptoms of the disease reappearing 
even m spite of repeated vaccinations. Eurther, in four herds which were 
only slightly infected, three of which were being treated with Heymans’ 
'■accine and the other Antiphymatol, the result of vaccination was to make 
latent form of tuberculosis of the udder suddenly active. Ou the whole 
; may be said that the curative effects of vaccination are not of an order 
0 make it a reliable means of checking tuberculosis in cattle. 

The trials were interrupted at the outbreak of the War, 

- A New Parasite on Sheep Maggot Flies fi}. — vsoGG.».TT w. w.^wQueenskmi 

A'jicunural Jourml, Vol. VI, No. pp. Ufisbane, September 1016. 

At the Government Sheep-fl}' Experiment StatioJi, Wooloondool, 
hear Hay), a new clialcid parasite {CJwlis cdlipkorae) has been discovered 
by T. McCarthy on blowffy maggots [CaJJiphora oceayiae). Tt consists of 
I'sraall black w^asp, about the size of the common house fly and it lays a 
hiigle egg in each maggot before the latter seeks cover to pupate. The new 
parasite is hardy, easy to breed and will stand a long journey by post in 
a packet. 

Nasoniii brevicormis, which is already know as a parasite of the blow- 
fly maggot, is more prolific than CJuilcis coUipIiomc anti equally hardy, 
jhiit it does not attack the maggots till after they have pulsated. 

196 - A New Unit for the Estimation of Food Values. - suchting is., in j^umoiivr 

I.iml<i'ir(xchaf^, Vol. 64, Xu. Uerlin, October 19, loiCt. 

Kellner's starch value " is a unit adopted for estimating and com- 
aring the value of different foods and is estimated by converting all other 
iibstances in foods into terms of starch. This unit has been preferred to 
k “ calorie " or energy unit for the ])raotica1 reason that it is much larger 
.nd therefore simplifies calculations. The writer challenges the impracti- 
■ability of the calorie and shows how it may be modified for use. Keliuer 
ihvays stated his starch values to a tentli of a kg. and with such a degree 

(il Sc-.'ulso/^. 1914, No. 1017; R. 191s Xus- 401 iiiul 1051. 
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of accuracy the equivalent calorie value certainly runs into large and uq. 
wieldy numbers ; but as the starch value of any one food is by no means 
constant and fluctuates to the extent of anything between 10 and 100 per 
cent according to the nature of the food, it would seem quite unnecessary to 
go into decimals of starch values. The writer proposes that a unit of 1 000 
calories be adopted in the place of starch values (and decimals of starch 
value) and points out' that even this unit is too small as i 000 calories are 
equivalent to 0.25 kg. of starch. He considers this new unit to be more prac- 
tical, simpler and more exact than starch values. From the physiological 
point of view too, it is more satisfactory to compare the animal body to 
an engine supplied with fuel and to obtain the food value in terms of the 
fuel, which can then be easily be converted into force, than to obtain the 
food value in terms of one of the substances in the food. 

The value of digestible food substances would thus be expressed in 
heat units or large calories for which the name of ** Kellner values " is pro- 
posed, and r kg, of starch, protein and fat would be equivalent to 4,4 and 
9 Kellner values respectively. For example the Kellner value of 100 kgs. 
of wheat (95 per cent digestible) containing 9 per cent of protein, i per cent 
of fat and 64 per cent of nitrogen free extract would be : 

9 kgs. protein = 9 X 4 =* 36 

I ” fat =1X9= 9 

64 ” N-free extract , . *= 64 X 4 = 256 

Total .... - 301 

or 283 Kellner values. 

1 00 

1297 - The Horse-Breeding Industry in Saskatchewan. — The AgncuUurai Gazetieof ca 
nada. Vol. 3, No. 8, pp. 705 Ottawa, August 1916. 

The development of the horse breeding industry in Saskatchewan 
in the last 15 years, has been a considerable one, as indicated by the fol 
lowing figures, in which those for 1881 and 1891 are for Alberta and Sas 


katchewan combined : 

Year Numbers of horses 

i88i . . . *0870 

1891 60976 

83801 

1911 5^746*^ 

1915 667443 


At an early date some of the horse ranches began the use of (ha 
stallions for breeding, purposes, although most of them used thorough 
sires and raised a lighter type of animd. At present the tise of sires o ^ 
draft breeds is the rule rather than the exception as the accompan} 
ing enrolment figures for 1916 indicate : 
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Clydesdale 1868 

Percheron 

Sliire 68 

Standard Bml , , 


Hackney .... 
Tbronghbred . • 
French Canadian . 


French Coach 

German Coach 7 

Suffolk, ‘ 36 

Belgian Draft j36 

Saddle Horse 6 

Shetland Pony ^ 

Morgan i 

Jack, i 


Total pure breds ... 3 056 

Grades 606 

Crossbreds 2 

Scrubs 5 84 

Total ... 4248 


Advanced legislation with respect to horse breeding provides for the 
nuai enrolment of all stallions used for breeding purposes and the exami- 
tion and licensing of all stallions used for service in municipalities in- 
ided in the Incensed stallion District. 

Saskatchewan Clydesdale are famous throughout Canada ^ s represent- 
ive of the best development, of this famous breed and show ring cham- 
ons both male and female are owned by Saskatchewan breeders, 

U - Gestation and Sterility in Cows. — Stalfors H., in Momischefte fUr prakHsche CATTLE 
TMlliunde, Vol 27, No. 7-8, PP- 338 ' 3 ,‘)^- Stuttgart, May 27, 1916. 

1. Sludies on gestation, During the years 1907 to 1915 a large number 
in-calf cows were examined for the purpose of determining in which 
h of the uterus the fcetus was carried. The examinations were made per 
turn some time between the sixth and fifteenth week of gestation, that 
iod being the most favourable for the operation ; fluctuation, asymmetry 
iati increase in size of the uterus were taken as symptoms of pregnancy, 
ith at least half the auimals under experiment the ovaries were also ex- 
lined for corpora lutea thoi^h no records were kept of the observations, 
i Out of a total of 923 cows examined, 577 cows or 62,5 per cent of the 
U carried the foetus in the right horn of the womb, and 34 ^ 
n, proportions which are approximately those found by other workers, 
tb 105 of the cows, the animals were kept under observation for two 
•festive periods of gestation and in 62 of the cases the f fetus was twice 
ried in the same horn, indicating that the one ovary wab rather more 
ductive tlian the other. The greater productivity of the right ovary 
b respect to the left is attributeti to the pressure exerted by the paunch 
the iierr^es and blood vessels of the left side as well as on the left ovary 
If. 



It was observed that the fertilised ovum frequeutly began its (level 
opinent in the body of the uterus rather than in the horn and only 
definitely into the horn at a later stage. This fact has been denied 
many investigators, but in the present experiments considerable develop 
ment and fluctuation was noted in the body of the uterus between the fotntl 
and sixth weeks of gestation, whilst the horns remained about the same size 

II, Influence of handling on the productiveness of ovaries. ^ 

1910 to 1915 six herds containing from 12 to 100 cows each were kept undei 
special observation being visited every 4 to 8 weeks and any barren animal; 
were subjected to an operation on the ovaries. This consisted in an explo- 
ration per rectum and of a squeezing or crushing of corpora lutea or cyst; 
which might have persisted in the ovaries. The uterine catarrh resulting 
from the operation was treated at the same time.by vaginal injectioub" 
Out of 264 cows so treated more than half became normally productive 
again. 

It is quite evident from the results of the experiments that the functii 
of the ovaries was not interfered with by the handling, on the contra 
it appeared to make them more productive. In 146 out of 21 1 cases of pi 
gnancy after treatment (59.2 per cent) it was possible to trace the fertiliz. 
ovum to the ovary which had been treated. A number of these pregna 
cows were maintained under observation and out of a total of 133, Si . 
60.0 per cent proved to have become absolutely normal again includir 
a case of uterine catarrh independent of the ovaries. And of these norm 
pregnant cows, in 63 out of 77 cases {81.8 per cent) the fertilized ovunnv; 
traced to the treated ovary. 

Conchisions. -- In the cow the foetus is borne in the right horn 
the uterus more frequently than in the left, the frequencies being as 64 to 3 

The treatment of the ovaries by handling, if not carried out too ri 
lently, exerts no depressing, debilitating or deleterious action ou the sexu 
functions or on the productivity of the ovaries. It may on the contrai 
reestablish and increase the functions of the ovary when the latter hai 
been interfered with by such things as the persistence of corpora lutea i 
cysts in the ovar>\ 

1299 - The Advantages of Winter Calving. ~ ('.ouin a,, in o>mf>tes Rauius dcTAc 

danie d'Ai^ricultiiri: de Frnnci\ Vol. II, No. 33 , pp. 07^'f)73- October .' 5 , 

Winter calves are often considered unsatisfactory, being looked upq 
as delicate and unsuitable for breeding stock. The writer brings forwaj 
his own experience which is in contradiction to these views. Between 
and 1913 he bred and raised 127. v^arlihgs. chiefly heifers, of which 39 wd 
born during the months of Octooer to January and 8fi from February 
September, ^t twelve months the average weight of the winter ca^ 
was 561 lbs. And that of the spring and summer calves 600 lbs. Of the ^ 
yearlings, bo were eventually brought into the milking herd and tm 
weights three months before calving w^ere 113 lbs. for the 20 )orn 
winter while the other 40 only averaged 2 lbs. more. 

The season of birth would tlierefore seem to have no influence on 
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tioiatc development of the animals, and where artificial rearing is prac- 
winter calving is certainly more economical, for by feeding skim milk 
^ fat substitute the calves got on very well till the spring when they 
L old enough to take full advantage of the grass ; and when they were 
Uriit in the following winter, the winter calves had a big start over the 
Lmer ones and were able to be put at once on tg a more econoinical 
idoD- 

, - Cspra pt/sci an Unknown and Extinct Race of the European Domes- 
ticated Goat ~ Adametz, in Mitieilun^cn der landw. Lehrkanzeh der K. K. Uochschule 
jir Vo] . 3 , No . I , pp , I- 2 1 , Vieiuin ,1915, 

la 1913. 2 portion of fairly well preserved skull belonging to a fossil 
it was received for examination from Prof. Kd. von T.obicz ViHRza'fi- 
jfsKi. It had been fdund together with tw'o other similar skulls and the 
tiains of a horse's skull when laying a water main at Iloczow in Eastern 
lida, at a depth of 15 ft. from the surface. A careful study of the skull 
3^'ed tliat it belonged to a well defined extinct species of wdld goat 
lich was given the name of Capri prisca n. sp. 

Cp to the present if has been considered that the different varieties 
the European domesticated goat are a.ll descended from a common 
cestor which is still represented by the Bezoar wild goat (C. a&^a^rns ) ; 
d the fact that the position and conformation of the horns and rudimen- 
n’ horns in the domesticated goats differ markedly from those of the 
Id s'lat has been attributed to somatic variation or mutation. When the 
* Ih of C. ae^a^rus and of its sub-species the Cretan goat (C, aegagrtis 
ensis) and the wild goat of the Island of Kriniomilos (C. aegagnts pktm) 
e compared with the skull of C, prisca the conformation of the chief 
les was found to be different, Rut on the other hand the conformation 
the skull of C, prisca was absolutely identical with that of the so-called 
ra wild goat {C. dorcas Reichw. or C. hiycus dorcas according to m 
«EXZ-IyiHUKNAX’ who proved it to be merely a goat reverted to the wild 
ite),''and very similar to that of the majority of the European domesti- 
ted breeds, in particular the goats of Bosnia-Herzegovina, of Serbia and 
j Albania. 

It would therefore seem that the hypothesis of the Bezoar goat as 
e ancestor of the European domesticated bree<is is untenable, as most 
the latter are more probablv derived fiom C. pnsca. Some breeds however, 
!has for instance the old Alpine breed of Salzburg, are just as clearly 
ited to flt’gag^'ws. 

The writer is proceeding with a thorough examination of all avail* 
e prehistoric material in the light of this latest discovers. 

- Fish Meal as Food for Pigs. - Crowtiier C., in m journal of Ihe Board ol Am- 
Vol. XXiri, No. i , pp. 27-33. kojidon, April 
At the Experimental Farm of the University of Leeds (Garforth) 
ing trials were carried out to test the value of fish meal as food or pigs, 
ilve large white pigs ranging in age from 13 to 21 weeks were im e 
' two lots as evenly as possible, each lot consisting of ^ castrater 
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Table I. — Plan of experitnefU. 


Period 


General diatactet of feeding 


Average daUy ration per lot 


Lot A 


Preliitiinaiy control 
4 weeks 

June 15 to July 13 


First transiticmal 
X week 

July 14 to 80 


First experimental 
6 weeks 

July 21 to August 31 


Second transitional 
I week 

September i to 7 


Second experimental 
6 weeks 

Sept. 8 to October 19 


Third transitional 
I week 

October 20 to 26 


FinaJ control 
3 weeks 

Oct. 27 to Nov, 17 I 


Identical for both lots. No fish 
meat 


Fish meal gradually introduced 
into ration of lot A in place 
of equal weight of sharps. 


Lot A : bran, sharps, fish meal. 
Lot B : bran, sharps. 


Rations gradually Uansposed. 


I^t A : bran, sharps. 

Lot B : bran, sharps, fish meal. 


Fish meal gradually introduced 
into ration of lot A. . 

Ration ot lot B unchanged. 


Identical for both lots. Fish 
meal included in ration. 



Lbs. 

Bran 

2.4 

Sharps 

12.0 

Water 

72 

Bran , . . 

3.0 

Sh&rps 

13.5 

Fish meal . . . 

1 - 5 ! 

Water. .... 

90 

Bran 

4-1 

Sharps. . , 

18. 1 

Fish meal ... 

2.7 

Water, .... 

107 

Bran 

5-8 

Sharps 

27-5 1 

Fish meal ... 

1.4 i 

Water. . , , . ^ 

139 1 

Bran 

6.5 

Sharps. .... 

32.5 

1 I%h meal ... 

— 

Water 

146 

Bran 

8 

1 Shart» 

36 

1 Fish meal . . . 

4 

Water 

160 

Bran 

9.8 

\ Sharps 

42,2 

1 Fish meal ... 

7.0 

Water 

182 


and 3 gilts, 'flie experiment began on June 15, 1915 and lasted 22 w 
For the first 4 weeks each lot was given the same ration of bran and sb 
Fish meal was then gradually introduced into the ration of lot A in 
place of an equal weight of sharps. Seven weeks later the rations 
gradually transposed, the fish me^ being gradually replaced by shat] 
the ration of Lot A and introduced in the place of sharps in the ratio 


TABI.E II. _ Composition of fish meal 


tfoisture , 

pptein 



ish, iflcluding • 

Phosphoric add 

Chorides expressed as Nad 


Meal used 
in experiment 


4.6 

52.7 

6.7 

25.3 

9.5 

2.6 


Average 
of 7 samples 


12.9 

55.8 

3.8 

25.3 

8.6 

2.2 


Tabi^ III, 


Average w eekly gain in live weight per pig. 


idiminary control 


“cond » 
inal contiol 




IfOt A 

! 


loTF 

== 

Hogs 

1 Gilts 

1 i 

1 Average 

Hogs 

( 

j GilU 

j Average 

Us. 

1 I.l». 

i I<bs. j 

Lbs. 

LbsT~ 

I Lb3~ 

1 

5-3 

5.5 

5.4 1 

4.8 

5-2 

i 5-0 

II.O 

10.6 1 

' 10.8 ji 

8-3 

10.8 

1 

.0,3 

9.0 

9.7 || 

11.5 

10.6 

1 II. I 


12,0 

_ ii 

12.5 

II. I 

1 n.S (1) 


ang i« oe^tfo, not only failed to gain in weight, but causSl^ ® giiis- 

erage for the preceding 2 weeks were; I.ot ^,^44 the whole lot The 


ot B. Seven weeks later again fish meal was once more substituted for an 
,ua weight of sharps m the ration of hot A, but was not removed f om 

If 4 weeks each lot received fish med 

ong with the bran and sharps and for the last 3 weeks the rations were 

f riableT 

The composition of the fish meal used is giv^en in Table II average 
M in live weight are summarised in Table III, and in Table IV are s!t 

f u“ consumed and the average cost of the rations 

isea on the following prices per ton: 

t s d 

6 16 4 

Sharps 9126 

Fish meal 10 10 0 

^ compared with sharps effected an extra gain in live 
9 1.3 lb. per pig per week on the average of the first experimental 
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Tabi,e IV. — Average amount and cost of weekly ration per pia. 




1 




I,ot A 1 

not B 


Weight 

Cost 

Weight 

Cost 


lbs. 

d 

lbs. 

i 

First experimental period. 





Bran 

4.8 

3-50 

4.8 

3 . 5 « 

Sharps 

2 I.I 

21.73 

24.2 

24.92 

Pish meal 

3.1 

3.49 

— 


Total . . . 

29.0 

28.72 

, 29.0 

28.43 

Second experimental pet tod. 





Bran 

7.6 

5.55 

7.6 

5-55 

Sharps 

37-9 

39.04 

31.6 

32.55 

Fish meal 

* — 

— 

' 6.3 

7.09 

Total . . . 

45.5 

1 

: 44-59 

45.5 ! 

4 .ri 9 



1 

I 



With fish meal 

Without fish meal 


Weight 

0*4 

1 Weight 

Cost 


lbs. 

d 

lbs. 

d 

The two periods combined. 


i 



Bran 

6,2 

] 4-53 

6.2 

4-53 

Sharps 

26.35 

27.14 

3105 

31-93 

Fish meal 

4.7 

5.29 

i 

— 

Total . . . 

3725 

36J96 

1 37.25 

36.51 


period and of 1.4 lb. per pig per week on the average of the second experi 
mental period or an average gain for the whole period of 1.35 lb. weekly 
On the other hand the use of fish meal to the extent of one eighth of tb 
total ration as a substitute for an equal weight of sharps increased th« 
cost of feeding by barely ^2 ^ plg week. If, further, the residua 
manurial values be allowed on the scale suggested by Hall and Voelcket 
the fish meal bgcomes actually cheaper since the manurial value of tii( 
fish meal is £ 4 8s per ton, whilst that of the sharps is but £ i (}s per ton. 
But even leaving out of account the manurial value and considering only 
the live weight gains, there can be no doubt as to the decided bene t 
partially replacing sharps by fish meal. . , ■ 

No objectional taint was imparted to the carcass of the animal y 
the use of fish meal. 
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— Chenevard W, in 

bM 15, 1916. ' ^ 99 . PP. 15 M 60 . Tunis, Orto- 

“ Kabylp ” is the term commonly used fr>r oil <■■ 
tiut for practical purposes the three followina in Tunis, 

1) The true Kabyle, generaUy ^ 

vrfow legs and a weight which rarely goes ahn, °ik 

2) The Arab type which is rrtpf v 

pact in form, with yeflow or green lees Ld w!! ’"“I niore com- 

generally tending towards a yellow lirown 

\.(, lbs. ^ ■ ‘ts average weight is 2.2 to 

3) All other birds. 

Good results ha^ been obtained with the AroK k , 
crossing with imported varieties, birds weieW selection and by 

obtained, but the, quality of the flesh is veil polr“^ K h 
ever to prove of economic importance ^ ^ ^abyles are too small 
An experiment was carried mil in 

Arab type were compared with those of a J of birds of the 
Tunisian Cuckoo throughout the period nf known as the 

^ires are given below The mean fi- 


_^eight of egg or chick 


Egg before incubation .... 

after 5 days incubation . 

” ” 10 ” ” 

” ” 15 ” 

” 21-22 ” 

loss of weight during incubation 
Chick 3 days oid . . . . 
5 


chick 1,40 ^ 
shell 0.25 ' 


15 

20 

25 

30 

45 

60 

75 

90 

105 


Tunisian Cuckoo 
oz. 


Arab 

oz. 

2.07 


1*75 

1.96 


1.65 

r .86 


i.5« 

1-75 


1-47 

1.65 

1.26 

0.14 

1 1.40 

0.42 


0-35 

1.30 


r.i3 

1.50 


1.26 

1-75 


1.30 

2.07 


I.43 

2.63 


1.68 

3-53 


2.07 

5.53 


3.98 

12.60 


. 5.75 

21.70 


y-59 

30.40 


13-13 

44.10 

1 ^. 

18.38 

59oo or 33/4 

24.68 or I l/jlb. 


«ed hv consisted of hard egg and bread sop to start with, fol- 
lilcoril "'ilk together with millet and 

figlit being P®’' «P ‘o 1^5 days old and per lb. of live 


PouLn 
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PISH 

CULTXTRE. 


Dry matter 

Digestible protdn 

” fat 

” carbohydrates . • • 

Cellulose 

Starch value 

The Arab birds required 
nisian Cuckoo. 


Tunisian Cuckoo At^ 


:r head 

Per lb. live 

Per head 

lb, live 

lbs. 

weight 

lbs. 

weight 


lbs. 


lbs. 



— 

— 


2 I; 6 ^ 

5.8 

9.16 

5-9 

2.9’ 

0.8 

1.3 

0.9 

1.5 

0.4 

0.7 

0-5 

12.7 

3-4 

5-8 

3.7 

0.5 

O.I 

2.0 

0.1 

16. 1 

4-3 

7.4 

4.8 


about 10 per cent more food than the Tu- 


- Fecundity in Relation to Stamina, — dunniguff (jun.) a. a., m The AsmuHun 
'Gazette of New So\Uh Wales, Vol. XXVII, No. 7, PP- 507-5io> Sydney, July igi6. 

The danger signal has been raised by more or le§s authoritative critic 
in various parts of the world that striving for higher and higher eg^ 
production, and the breeding from hens of great fecundity, can only resiili 
in degeneration of the constitution of the stock and consequent disasto 
to the breeder. Egg laying competitions have been pointed out as exer- 
cising a dangerous influence in this direction. In New South Wales how- 
ever where these competitions have been in progress longer than in anj 
other part ot the world there is no evidence of loss of stamina in very pro- 
lific birds. The attainments of high records in this country has never 
been subordinated to practical and utilitarian considerations, restrictions 
having always existed with regard to quality,size of eggs, and weight of pullets 
It is instructive to trace the results of breeding from hens that have 
put up high records in competitions. For instance, the pen of Whih 
Eeghorns which won the second two-years test with 1474 ^§8^ 

in the first and second years respectively and the pen which won the foiirti 
two-years’ test with 1324 and 1045 eggs both belonged to the same ownei 
and proved entirely satisfactory as breeders both as regards fertility ad 
constitutional vigour of the progeny'. Another example is theWhit? 
Leghorn hens which won the 1912-1913 competition with 1461 eggs ad 
which were used later with other birds of the same stock in the single pen 
test of 1914-1915 when they achieved a world's record. The four 
hens in that group had individual records of 267, 270. 270,288 eggs, ^ yd 
when used aften^^ards for breeding, they gave no evidence of havingisiifJ 
fered constitutionally from the strain of the great production. 

The available evidence warrants the conclusion that a hen is not u 
be regarded as a doubtful transmitter of stamina to her progeny becaiis 
she is the possessor of the faculty of fecundity in a high degree. The 20( 
egg hen has now become a commonplace in Australia and there seems w 
reason why it stould not be eventually replaced by strains producing 


eggs 01 even more. 

1304 - The Distribution of Fish and Fish Eggs during the Fi^l Year Ending 1915 ,- 
J OHNSOM R. S., Department of Commerce, Bureau of Fisheries, Document ^o. , PP 

Washington, D. C,, 1916. nf tl* 

During the fiscal year 19J4-1915 the breeding ftablishraent ^ 
U.S. Bureau of Fisheries bred and distributed about fifty speues | 



fish CULTITO 


1, fc B.r«» ,/ „„ 


1 

1 

j — 

Small fish. 

1 Stoall fry 

1 one year old 
fish, full grown 

! ! 

I 1 



fish 


iWttftfS spp. 

friftus carpio 

fcsfom»f5 commersoM 

Mbw spp 

iodinoius grunniens 

jsfl sapidissima » , , 

spp. 

f(gQniisalbu$BndC,ditpeaformis 

uichthys artedi | 

diorhynckus hisuU^ 

mhynthHS tschawytscha . . . 

(ffflvyf^chus nerka 

(orhynchus gorbuscha 

t,sThynchus kda : 


m iridem . 

no solar 

no sebago 

m ifuUa 

m henshawi 

m irutta levensis 

slimier namaycush .... 
vdims fmiinalis ..... 

Mf«s mordax 

/wa/itfs mofitanus 

ww annularis 

mis sparoides 

hiopHtes rupestris 

ifopterus dolomim 

'ropierus sahnoicUs .... 

mis palUdus 

tlucius and E. reticuladus, 
odtMm viireum ..... 

» flavescens 

tws lineafus 

'One americana 

ws chrysops 

'one interrupta . 

■w mlldrias 

Virens 

scomhnis 

oeglifims 

*dopleufonectes ameriainus . 
fcga oniiis 

<imericanus .... 


g8 goo ooo 

I 948 280 
34 466 723 
3 155000 


634 000 
2 022 990! 


12 850 OOO; 

507 150: 

14 500 OOO; 

350000! 


I 326 350 ooo! 

i 19 OOO OOO; 

j I 785 OOOOI 


46 009 595 

4 851 ooo 
405 400 OOO 

92 350 OOO 
21 204 230 
44 554 892 
43 776 741 
11 758 500 
35 504 707 
2259 113 
568 930 
I 804 313 
310 042 
58 430 
1 939 250 

35 294 ooo 

5 700 263 

6 900 ooo 
I 873 ooo 


282 820 OOOj 
195 267 OOOj 
8 594 500 i 
161 980 OOOj 


260 133 oooj 
500 730000! 

4 847 OOO: 

26 814 ooo 
[ 294 156000! 
606 ooo 
194 670 ooo 


I 665 793 

644411 
200 
1 14 849 

65 


2 756 062 
16 741 450 

8 666 255 
479 037 

3 244 660 
2 144 875 


4 784 067 

48 ooo 

3 093 723 

6 965 167 


I 800 4301 
470 
414078 
81 177 

1 431 850 

2 799 766 

87 846 

383 


I 536260 143: 3694 281699 


I 665 793 

644411 

200 

114849 

65 

46 009 595 
4 851 ooo 
504 300 ooo 
92 350 ooo 
25 908 572 
95 763 065 

55 597 996 

12237537 

35 504 707 

6 137 773 
4 736 795 

1 804 313 

741 057 
58 430 

10 158317 
48 ooo 
51 238 468 
13 172 580 
21 400 ooo 

2 223 ooo 

1 800 430 

470 
414 078 

734 347 

2 igo 150 
2 934 766 

87846 
609 170 383 
214 371 287 
8 5^4 500 
179 830000 
2825 
420 

260 133 ooo 
500 730 ooo 
4 847 ooo 
26 814 ooo 
294 156 ooo 
606 ooo 
194 673 779 


58 215 9621 4 288 757 804 



i8o8 


VARIOUS 


VARIOUS 


water fish excluding the nacreous shell fish (Lampsilis ventricosa, ^ 
gamenta, L. luteola, L. recta, L. anodontoides, Plagiola securis, Quadrup 
pusiulosa) and the American crayfish (Homarus (imericanus). ^ Other speci 
were captured during a flood in the basin of the Mississippi and repl^Q, 
in their respective rivers after the flood had subsided. 

The adjoining Table shown the amount of restocking actually accor 
plished. “ Small fry ” is used to designate newly born fish, and “smj 
fish ” are those about the size of a finger. 

1305 - Feeding Experiments with Rabbits. — Davies c. j.,\nThe jourmi of the Boi 
of AgriciiUure, VoL XXIII, No. 6, pp. 583-585, Doudon, September 1916. 

In order to obtain precise details of the relative merits of varioi 
concentrated foods, of the total amount of food consumed and of the co 
of rearing, 8 rabbits of similar breed, belonging to two litters of about tl 
same age, were experimentally fed for 6 weeks in the summer of 
The results of the experiments are given in Tables I and II. 

Table I. — Daily ration of each pair of rabhitsi. 


Ag« of rabbits in weeks 



1 

3 

3 

4 

5 

1 ^ 


oz. 

OZ. 

oz. 

oz. 

oz. 

01 

Concentrated food 

1 

I 

1 

1-5 

2 

2 

Clover hay 

I 

I 

I 

I 

I 

I 

Cireea stufT ' ' ‘ 

10 


l6 

16 

r6 

16 


Table II. — Cost of cone Ini rated food and live weight increase. 


■ 


1 

Content of; 

Cost 

Total cost of 

1 .4vcr3ge 

Lot 

Concentrated food 



of food 

concentrated 

1 LiveweijW 
I increase 



Protein 

Oil |: per lb, (1) 

food per head 

per Itead; 
! 1 



Per cent 

Percent i 

d 

d 

lb. or, ' 

I 

Bian 

M 

4 

I 

1 

2 

I 9 

2 

Oais. 

12 

6 

2 

4 

I 10 

3 

Bran, 2 i)ails . . . . r, 

i 






Oat meal, i part. . . . 

18 

6 ;; 

t -5 

3 

I 10 


Dairy cake, i pan . . . 

f 

1 





4 

Dain* cake 

c 

! ^4 1 

: i 

6 

15 

3 

I .] 


(i) Maximum prices for loud twught locally in small quantities. 




All rabbits received 

water to drink and 

a lump of rock salt to lie 

also a daily allowance of clover hav and freshly cut green stun. 

Thepi^ 

fed 

on dairy cake (Tot 4) gave poor results which were due partly to 
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{act that one rabbit disliked it and seldom ate her share. At the end of 
of the experiment Lot 3 carried the most flesh and the mixture they received 
^as used successfully throughout the year, giving support to the view that 
a niixture of foods is better than single foods. 

T'he experiments show that oats can be very well replaced by cheaper 
oods and t^t rabbits can be reared for the 6 weeks of their greatest growth 
u summer at a cost of per week for concentrated food. Roughly 
eaking it was found that it took some 15 lbs. of food to produce i lb. 
flcrease live weight and this figure agrees very well with the observations 
made by the writer many years ago when it was estimated that each rabbit 
increased I lb. for every 12 lbs. of food consumed. During the 6 weeks 
experimental period each rabbit produced 9 to 10 lbs. of dry and liquid 
manure. 
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06 - New Dressing Machine for Spherical Grain. — ninAtncru imdmrhcUjUi he 

Zeiiung, 36th Year, No. 64, pp- 429-430- 9, 

In plate dressing machines of the usual type, seeds which are not per- 
fectly round or those having flat surfaces on them, either stay on the plate 
or move along very slowly and leave it reluctantly. This causes seeds 

of inferior quality to fall into the hopper. , ^ ^ 

On the other hand, in the new machine described here, (made by 
Ernst LosCHE at Koenigsberg, Prussia; German Patent No. 292667),. 
a step device causes the seeds to make a kind of jump which allows them 
to roll and to leave the plate at the proper moment. Again, the fact that 
the external ring of the plate is adjustable, allows the individual character- 
istics of each kind of seed to be provided for and gives most efficient se- 
paration. Another novelty consists in the adjustability of the carrier 
platforms situated in the annular discharge channels. In this way the 
classification of the different kinds of gram can be varied at wiU. Finally 
the rousing shaft fixed in the feed channel is a very useful improvement; 
it keeps the grain in constant motion and prevents the formation of heaps. 
The friction rids the grain of husks, stalks, etc,, while sand and other impur- 
ities are led to a sieve at the bottom of the feed channel and thus do not 
reach the dressing plates. Fig. i shows a complete view of the machine , 

: 2 a horizontal section at A B : fig. 3 a portion of the annular channe with 

.he carrier platform p controlled through the window 0; and fig^ 4 is a 
vertical section of a dressing plate and feed channel showmg also the 
ade of a dressing plate with adjusting wing-nuts i ; the pgsition of the rous- 
ing shaft h is indicated together with its driving-beve e. ^ 

As shown in fie i the three pillars a of the frame function also as dis 
charge channels and are connected by the cross-pie^ /l 
the cylindrical feed channel c which at its upper end has a m i g . 

running on a ball-bearing d. From this bevel the ^Spvel e It is 

bended by stay-bolts. The shaft h forms the axis of the bevel e. It is 
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New dressing me 


\ 




Fig. I. 


Fig. 2. 
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rtiisbed with rousing fingers and the lower end runs on a step-bearing at 
^ ))ottom of the fe^-channel (as indicated in fig. i). The bevel t, which 
^ driven by any suitable power, drives a series of brushes m by means of 
f g^aft h and the bevel-gears L The piUars a are connected with the annu- 
li Channels n in which the platforms p are situated. The latter are regu- 
Ked through the slots o and carry the dressed grain in the pillars to the 
Ltenial discharge channel. 

P^ew dressing machine for spherical grain. 



Pij,, _ A i»ortiou of the annular channel with the carrier plalfoim p. 
controlled through the window- o. 



Ifig. 4, — Vertical section oE a dressing plate and feed channel. 


Mode ol action. - The dressing plates are put m inotton by any smt- 
IMe ixnver. The grain to be'dressed is introduced to,,the cyhndricid teed 
mnel c through a funnel or b)’ similar iiieans. Heiicc it passes to the 
Jates by discharge orifices r under the influence of the rousing ^ ^ , 

seeds roll ov^r the dressing plates I which surround the c ann 
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move quickly or slowly, according to their weight and shape,, towards th' 
channels n at the periphery of the plates. Perfectly round seeds roll quipUi 
off the plate and reach the annular channel on the first carrier platform ] 
and thence the first discharge channel. Seeds which are not round or thos^ 
which are gnawed by worms roll slowly to the edge of the plate and onl 
reach the second division of the annular channel passing out though the cor 
responding discharge orifice. Broken or damaged grain, husks, etc. d’ 
rather than roll and only reach the third division and emerge by the last 
discharge opening. Debris (stalks, etc.), entangled in the grain, which is 
not carried to the sieve by the rousing shaft, is removed from the plates b > 
the rotary brushes m. ^ 

1307 - The Elbert Vaughan Portable Saw driven by Petrol Mqtor, for Tree Polling (j) 

The Scieniific American, Vol, CXV, No. 11, p; 264. New York, September 1916 

The Elbert Vaughan portable saw is driven by a 3.5 HP, two-strok 
petrol motor. The total weight of the machine is about 220 lbs. As show 



The Elbert Vaughan portable motor saw. 


(ij See also H. May No- 550, 
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ijthe attached figure, me saw is mounted on a V a x 
tlie lower end rests on the ground while two f 
;o be sawn. When a cut is finished «« 

:„the place where the next cutlfto t ^ Jf men 

As an example of the work done hv ^ 

niter gives ; th.s portable saw in to hours, the 


Maximum 
Minimum 
Avera^ . . 


35 cords (4480 cub. ft.) of 

15 corris {190; cub. ft.) 

20 cords (2546 cub. ft.) 


wood in biUets (.f leet. 


308 - Lony ror iransporting Timber in Long Lengths 

Ri,Uw, Vol. 4 =, No. 4,8, p. 663. I.ou(lon, 1916^ 

'Tbn Vnrtrcbi-rii * 1 ■« . 


.... .... ,,.,0, p. 003. i,ondon, 1916. and Machinery 

atryhg 6^tots^wSSJthfu7to^« fe/ oJf ^ 

How of the carriage of long pieces Lcaitl of fhe r vehicles do^ not 

,n:es and also on account of the unequal fiistributCoftdS“To"avS 



Lorry for transporting timber in long lengths. 


s ^ has fitted the chassis with two trest- 

fild to th! {fShts , the rear trestle is lower than the forward trestle and 

W iu^ ShlnTt^ trestle is 

lownWes to V, , ^he two trestles 

le wen nr ^ '' conveniently. This arrangement together with 

■arine noin'f s ° f '^'’'^’’ibutes the weight uniformly on the 

vehM ^ ‘ Another advantage of this forry is the rela- 

■neiator"" 4 compared with the space occupied' bv the .steam 

f s,!rf ““ machinery. The latter is of simple type, with large bear- 
siieli balanced. The generator and fire-box are 

e anoi ^hat the tubes are always covered with water whatever 

* angle of tilt assumed by the lorry. 
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1309 - "Silicate Cotton” as Insulating Material for Boilers and Refrigeraters.^ scoi 

James, in Ice and Cold Storage, Vol. XIX, No. 221, pp. 103-ioi, 3 figures. Load 
August, igi6. 

The writer criticises the name " silicate cotton as unsuitable, siuc 
the substance does not contain any cotton, and suggests “ silicate fibre ' 
as a substitute. It consists actually of a silicate, or rather of a mixtuj 
of calcium silicate with silicates of other bases. The material is prepare^ 
from blast furnace slag, more especially from the semi-transparent portion 
of a vitreous nature, and does not undergo any change on exposure to th. 
air under ordinary conditions. 

The slag is melted and a jet of steam blown through which divides tht 
mass into an infinite number of small particles, of different shapes, contain- 
ing air bubbles. One cubic foot of slag forms 12 cubic feet of silicate, wliicb 
thus includes ii cubic feet of air. * 

Besides being used for floorings as a noise absorbing agent, this mate- 
rial is employed for boiler laggings. It is now coming into use as an insu- 
lator for cold storage purposes as it has the advantage of being absolutely 
incombustible and non-fermentable, while from the thermal point of view 
it is one of the worst conductors known. 

1310 - Review of Patents. 

Tillage Implements. 

Austiia 72 056 Cultivator. 

72 058 Motor plough. 

Canada 168704 Hoe and cultivator combined. 

169 032 Multi-furrow plough. 

169107 Drain plough. 

169 195 Tractor plough. 

169269 Share-lift. 

169 364 Roller coupled to idough. 

169 372 Harrow. 

' 169 593 Hoe. 

169 852 Method of fixing cultivator disci. 

Germany 292 096 Method of fixing the share to the frame, easily detached, esp 

cially for tractor [doughs. 

292 129 Spring connection for share of motor plough. 

292 130 Cultivator with rotating knives, with axis of rotation para]lf 
with the line of work. 

292 181 Cultivator with vertical knife-bearing drums. 

292 411 Grips for motor plough and other wheels, with pieces situate 
on the plane of the axle. 

292412 Chassis for revensiblc plough, working os the bahuice plougl 
principle. 

'292 438 Tractor plough. 

*292 439 Motor plough with tixcil shares, adjustable for height by meaas 
of a rack, 

2v)2 628 Device for fixing and unfixing ploughs coupled to the tractoi 
cha.ssis by means of a draw-bar. 

Idough furnished with frame detachable at side for tidd® 
wf>rk. 


292 629 



AORICtnLTUKAI, MACmNERY 


1815 



292 932 

Disc-harrow with articulated axles 


293 975 

Motor plough of driven disc typo. 


293 243 

Motor plough with frame adjustable as regards height by 
mechanical power. 


293 408 

Mole-plough. 

Holland 

I 590 

Cultivator with rotating toothed drum. 

Italy 

153252 

Transverse connection for fore carriage. 


154008 

Motor plough with driver rotary blades. 


154 177 

Motor plough for special soils. 


154 303 

Improvements in ploughs. 

United States 

1 188 032 

— 1 188 091 — 18B 412 ~ I 188 690. - I 188 727 Cidtivators. 


1 189 332 ■ 

— I 189 890 Harrow. 


I 1S9 365 

Wheel plough. 


1 Z91 ^04 

Spiral harrow. 


I t9i 685 

Plough coulter. 


I igi 850 

Attachment for cultivator. 


1 194 087 

Ploughing machine with rotating cylinder. 


1 194 166 

Plough. 

Drainage and irrigation. 

Germany 

292 155 

Automatic device for sprinkling and irrigaling with tipping 
receivers to control the valves. 

Fertilizers. 

Canada 

169 1 61 

■— 169 162 — 169 163 Pioccss for fixing nitrogen. 


169 491 

Process fur calcium cyanamide manufacture, 

Gcnnany 

291 227 

Process and device for spreading fertilizers. 


292 440 

Agitator and pum]) for liquid manure driven by r-lcctric motor. 

Sowing and planting machines. 

Austria 

71 906 

Drill with distributor discs inside the hopper. 

Canada 

170 148 

Drill. 

Germany 

290 920 

Garden drill. 

Italy 

153484 

Drill and manure spreader. 

United States 

I 189 019 

Drill for Maize. 


Plant iissasts : prevention and remedies. 

Austria , 

7{) 878 

Method of protecting coniferous and other trees from rodents. 

Gennany 

290 61X 

Process for making insecticide. 


291 810 

Device for guardnig vineyards and orchards against hail storms, 


292 270 

iBsectiride, 

Italy 

153 302 

Insecticide for spraying. 


153 525 

Improvement in continuous jet spray^. 


153 761 

New improved sprayer for blight and insects. 


Harvt sting and haymaHng michin-:ry. 

Austria 70085 System for coiivetUng mower to binder, 

70 512 Reaper. 

70^656 Reverse mechanism for driving-wheel of binder. 



1816 


AGRICULTURAL MACHINERY 

Canada 

169 ,^9? 

Rake. 


169 497 

Sheaf -maker. 


170 404 

Binder. 

Denmark ■ 

21 364 

Lawn mower. 


'21 398 

Self-binder.: 

Germany 

291 682 

Guard for mower running behind or at side of machin-' 


. 291 699 

Device for recovering grain and seed from self-bindtrs 


291 715 

Knot for balers, binders, etc, 


291 825 

Machine for making cocks. 

United Kingdom 

6 768 

Reaper. 


8 342 

Horse rake. 

United States 

I 191 385 

Gear for coupling hay rake to lift. 


I 194 788 

Teeth for hay rake. 


I 195 320 

Maize binder. 



Machines for harvesting root crops. 

Austria , 

71 879 

Potato digger. 


71 902 

Beet puller. 

Canada 

160 839 

Potato digger. 

France 

■180359 

Potato digger. 

Germany 

291 688 

Device for raising the tines of potato di^er. 


291 706 

Seat for 2-wheeled potato digger, 


291 714 

Topping machine for beets. 


292 372 

Potato digger wdth projecting forks. 


94 473 

Bcet-pnller fitted with endless belt transporter. 


292 740 

\\Tieel with forks for potato digger. 



Winnon'ing and threshing machines. 

Canada 

169 215 

— 189 559 Threshing machine. 


169 253 

Mechanism for threshing machine. 

Italy 

153 981 

Improvement in machine for separating grain coated with rat 



cilage from grain not so coated. 


Transport, dressing and storage ot crops. 

Canada 

168 597 

Silage chopper. 


169 813 

Hay lift. 

Germany 

293 412 

Mechanism for clutching and de-clutching the fewl of ?traw 



halers, (i) 


293 105 

binding device for straw-baler. 

Italy 

153 897 

b'odrler trussing machine. 

United Kingdom 

5 894 

Hay mt. 

United States 

I 191 105 

Maize lift. 


1 192 056- 

— 1 193 307 -- I 194 179 Hay lilts. 


and traction of jarm machinery. 

Canada i 68 33 ’ — 1 68 334 - 16H 4^9 Tractor^. 

Italy 15 j 049 Anti-skid <U‘vico for tractor for difficult soils or heavy 


(1) Sec B. November 1916, N". 1309. 


(f:. li. A.) 
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jted States 1 191 333 Tractor motor. 

1 191 858 ~ I 193 423 Tractors, 

I 193 776 Plough tractor. 

Feeding of stock. 

72 015 Feeding machine, 

293 106 Feeding tray for fitting over manger. 


aly 

ustiia 

^ada 

tria 

lada 


A pkulture. 

154 157 lmi)roved hive. 

» ' 

Manufacture of vegetable products. 

70902 ^Kneading machine. 

169 334 Flax dressing. 

169446 Desiccator for food cakes. 

1695-15 Cereal food in strip form. 

153952 Desiccator for grains and flint. 

Dairy mduslry. 

&9 998 Draw-off tap for milking machine, 
71 log Churn mechanism, 

169284 Pulsator for milking machiiie. 

169 285 Cau-fillUig Tmichinc. 

,170 146 Milk filter, 

170425 Fat separator for creamery. 


.l/iscet/aneous, 

stria 70 2.55 ^feat choi)per. 

70 803 Country stove. 

7081s Trocar, 

[ - Method of Housing Stock in Pens without Divisions in Use in Ohio, U. S. A. — 

HyslopG. L-r in Hoard's Dairymim, VoV. LIL ^’o. 6, p. 165, fig. Fort Atkinson, Wife., 
September 1, 1916. 

As shown in the accompanying figure, the stock building is divided 

0 three parts : the cattle pens occupy the ends, while the silos, boxes, 
rse stables and a shed for fattening poultry are in the centre. The pens 
each end form four compartments separated by the Ceding passage, 
eet wide, which also serves as a manger and is fitted with an overhead 
.veiling skip for carrying the food. This skip, 3.7 x 4 2 feet in size, 

1 cany^ from 1000 to 1200 lbs, of en.silage. 

' Barriers, moved by a lever, control the animals during feeding. The 
of the feeding passages as mangers saves a space of 4 feet throughout 
building that would normally be occupied by mangers. Feeding is thus 
te convenient and there is less waste. 

The cattle pens measure 42 X ft. without the feeding passage ; the 
bi occupies 40 sq. ft. per animal. Each pen holds 13 cows (there is 
m for 16) or 16 bullocks. The floor of the pens and passages is of con- 
R. The platform on which^e beasts stand when controlled by the bar- 
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riers is raised 6 indies above the floor level. Each pen receives 150 
of straw daily, and when the manure is i foot deep, another 100 lbs. of stra 
is added. The bullocks receive their litter once, the cows twice a day f, 
the second time at the evening milking. The writer states that with th 



B =5 Cattle 
C = Feeding passage 
D = Box stall 
S = Silo 


P = Fattening Crates for Chickens 
W = Water 
E = Horse Stalls 
F = Ventilating Flue 


system of housing there is less nuisance from milk than otherwise, and t 
animals are more comfortable. There is less labour for the men and t 
animals are quieter. 

The 8 pens require 54 to 64 tons of straw for 6 months. The on 
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iection is the large amount of straw used, but the writer proposes to mix 
soil with the straw and intends to experiment with this next year. 

' The ventilation is on the " King " system which is according to the 
[iter, most suitable for this kind of building. 


RURAL ECONOmCS. 


.52 - The Possihilitiesof Increased Crop Production. — Russell e. j , in The journal 
^ of flic Board of AgricuUare, Vol. XXIII, Xo. 6, pp, 555”56o, London, September 1916. ' 

In his presidential address on 6th September, at Newcastle, to the Agri> 
Itural vSection of the*British Association, Dr. K, J, Ri’ssele took as his 
bieot the possibilities and prospects of increasetl crop production. 

'in the development of agricultural methods in Kngland the three great 
ies of progress have been : a) the introduction, usually from Flanders, of 
J,t)s that had not previously l>een grown ou British farms, h) the removal 
' obstacles which prevented crops from making as full growth as they 
it, and c) the introduction of new methods for increasing the grow'th 
le plant. The body of the address was devoted to a consideration of 
means of i) increasing the yields per acre, and UY reducing the cost 
acre and increasing the certainty of production. ^ 

Jnemsed yields per acre. The main obstacles to increased plant-growth 
n the climate and in the .soil. Climate apparently cannot be altered ; 
:efore crops and varieties suited to conditions must be grown, Soil can 
iltered, and it is possible to do a good deal in the way of changing it to 
; the crops that are w^anted. Light soils, clays and loams were each 
.sidered bv Dr. Russell, 

On soil the two great obstacles to be overcome are the lack of wa- 
aiid the poverty in plant nutrient ^ • The problem can be dealt with by in- 
iadrigthe depth of soil through which the roots can range, or by adding the 
bary coUoidaUiibstanc.es. c]a^^ marl, or tirganic matter. ^ The addition 
trganic matter must generally be accompanied by the addition of lime or 
estone and all the plant nutrients — nitrogen, potash and phosphates — as 
Us by constant cultivation to keep down weeds and retain soil moisture, 
en all this is done, light soils become very productive ; but on account of 
Cdsts of the above processe.s, crops must be grown which bring in a high 
acy return - potatoes, greens, peas, sugar-beet, or two crops in a season. 
)cst hope for improvement of light soil lies in increasing the number of 
y-fiiKling crops, improving the methods of growing them and the rcla- 
othe other crops, or the live stock, and improvirig the ofpnization or 
'dng of them, so that farmers will feel justified in spending the rather 
derable sums of money without which these light soils cannot be sitc- 
idly managed. . 1 j • . 

Heavy land can be improved by liming or chalki ng follow ed by lamage. 
i drainage promises to be an elficiont and much cheaper substitute or 
?ld sy.stemof draining, but co-ordimrinri ^ 
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tTol over the whole drainage area is needed, it being undesirable that agreaj 
fundamental improvement should be at the mercy of individu^s. 

The ailtivation of clay land is always risky however, as it is suited onH 
to a limited number of crops, and is difficult to private, and hence mod 
men lay down this land to permanent grass. This risk can be reduced : 

a) by quicker ploughing in autumn so as to bnng the work we 
forward ; this seems only possible by the use of the motor plough. Dr. Rm 
sell believes that motor ploughs and cultivating implements will play a coi 
siderable part in the improvement of heavy land ; ^ 

by keeping up the supplies of organic matter in the soil , the sin 
plest plan seems to be the adoption of the North Country system, in wMc 
the land is alternately in grass and in tillage. Dr, ^Russell think?; that d( 
monstrations on such Unes, in heavy land distrhts, would resolve maiiy( 
the farmers^ doubts as to the advisabilty of breaking up some of the 

grass land. -mi. 

Loams present no special dfficnlties. ^ The crop may be hampered h 
lack of root room, in which case periodical deep ploughing or subsoiliq 
may bring about a substantial improvement ; subsoiling at Rothanisted^ 
a cost of about £ i per acre was followed by an increased yield per acre ] 
10 cwt. of potatoes worth 35 s. 

All the above soils can next be further improved by proper treatme 
with fertilisers. Dr. Russell anticipates considerable improvements fron 
closer co-ordination of crop variety and soil and climatic conditions. 

Reduction of Cost per Acre and Increase of Certainty oj Production. 0 
of the most hopeful ways of attacking this problem is to increase the e 
ciency of the manurial treatment ; the whole of the fertilising coustituej 
applied to the soil are never recovered in the crops but by arranging a pro] 
rotation, and by using a poperly balanced manure the loss can be mi] 
reduced. As r^ards this latter point Dr. Russell pleads for agreemc 
between the countv authorities as to a uniform scheme in their manm 
experiments. Economy is also possible in the management of farmya 
manure, the production of which is estimated at 37 million tons anmiall 
valued at £ 9 250 000, compared wdth an annual consumption of £ 650001 
worth of artificials. 

Further saving is possible in the soil itself ; where there is no croptM 
is a loss of valuable nitrates over the winter, the heaviest loss occurring on j 
best manured land. This emphasises the need for spring dressings of qiuj 
acting nitrogenous manures, and accounts for the marked iinprovemenfo^ 
set in on man v soils when spring dressings are given. A good way 0. gem 
round the difficulty is to sow a catch crop in autumn and either to pi 
it in before thd main crop is sown, or to feed it to stock whichever is more 
venient. Leading arable land in grass for a few years the gam m niti^ 
during this period, may balance the loss during the arab e ' . 
already done in several rotations, but it suffers from the 
the land during its recuperative grass period is producing less an ^ 
arable period. Dr. Russell next dealt with the improvement possio 



KURAI< ECONOMICS 


1821 


j-ation, wliich will result from the use of the motor plough, or tractor, 

Id alluded finally to economy in the choice of crops. 

the need for accounts was emphasised, as enabling unprofitable crops 
, ije replacd by profitable. Swedes e. g. are invariably grown at a loss at 
othamsted and Dr. Russell believes this would be found not uncommon in 
le south of Ei^land. The survey of the methods of increasing crop pro> 
uction was concluded by a reference to the need to raise by edticational me- 
ijods, the ordinary farmer to the level of the good one, to the need fo : extend- 
Pgthe area of land under cultivation, by the reclamation of wastes, and to 
need for the substitution of arable for grass. 

Lastly, there is a factor which operates against increased crop 
'-oduction which Dr. Russell thinks it unreasonable to hope to see entirely 
tolished, and that is that a farmer has to get his pleasure out of the 
rtintryside, as well as find his work in it, so that trees, hedges and 
)pse5 are left, pheasants bred, foxes and hares preserved and rabbits 
jared. 

’ “ When we know more about the soil, the animal, the plant, etc, we 
[lall be able to increase our crop-yields ", says Dr Russell, " but we shall lose 
he best of our work if we put the crop-yield first. Our aim should be to gain 

E iowledge that will form the basis of a true rural education, so that we may 
aia up a race of men and woman who are alive to the beauties and the 
anifold interests of the countryside, and who can find there the satisfaction 
their intellectual as well as their material wants. If we can succeed in 
at we shall hear far less of niral depopulation ; instead we may hope for 
e extension of that type of keen healthy countryman, which has always 
m found among the squires, farmers, and laborers of this country, and 
hich we believe was already increasing before the War, With such men and 
omen we can look forward with full confidence to the future. 

' 3 - Comparative Results obtained on an Estate in Tuscany where a Farm Work- 
ed by the Landlord was Afterwards Run on the Metayage System. - brini r, in 

VA^ricoHura lUUiam, Year XLIII, PP- too- 104. Bisa, July-August 1916.^ 

The Magognana farm at Poggibonsi, Tuscany is a holding of 10.87 
rtares (27 acres) (i) of which 1.27 hectares is occupied by buildings, roads, 
and 1,2 hectares by vineyards, leaving an area of S.6 hectares for the 
able fields. The holding used to be fartned on the landlord s account and 
fder that management it was worked on a g-years rotation, but when later 
i land was transferred to a metayer, a 4'Course rotation was adopted at 
J same time. 

The two rotations and the net returns per hectare under both systems 
J given below. 


(1) r hectare =» 2.47 acres. 
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I . When under landlord : ^ ' i,ire 

I St year: Maize with bean 3^ 

and ” Wheat with clover seeds fii 

3rd ” Clover ii/> 

4 th ” Wheat 61 

5 th Beans 73 

6th ” UTieat with lucerne or sainfoin f,i 

7th ” Lucerne or sainfoin hi 3 

Sth ” 130 

yth ” Wheat, stubble grazed in autumn f), 

Total ... 71 fj 

* net return per hectare per annum 8o- lire. 


//. When under metayage: 

vital net 
returns 

Landlord's 

share 

Metayei 

sliaie 

1st year: Maize with beans and grazing previous 

^ Lire 

Lire 


autumn 

249 

1S5 

<>4 

7 1 

2nd ” UTieat w 4 th clover seeds ....... 

1.31 

60 

3rs ” Clover 

162 

38 

in 

4th ” Wheat 

131 

60 

;i 

One fifth ot total area always kept on lucerne - - 

' 1 . 5.3 

208 

245 

TotJil . . . 

1126 

551 

575 

♦ net return per hectare per annum 

225 

] H) 


Difference btiu-een systeme : 

Total net 
returns 

landlord’s 

share 

.Metaj'Ct'i 

share 

Per hectare : 

Lire 

Lire 

Lire 

umler svstem II 

225 

no 

ii.'i 

” ” I 

80 

So 

- 

Difference 

H 5 

30 

11? 

On thewhole farm (S .6 he<*tart'si ■ 




under svslcm II 

1937 


O ')0 

” ” I 

686 

6 S 6 

- 

Difference . . . 

1251 

252 

990 


No similar comparison can be drawn with regard to the returns fr( 
the vineyard, as the vines w^ere newly planted and the conditions theref< 
not comparable in the two periods. But according tu ob.sen'ation.s made 
other vineyards worked first under the one system and then under the otiii 
it is probable Aat the yield of wine was incTea.sed b\' between 2 and 3 
tals by the more careful management of the metayer who has a morejx 
sonal interest in the welfare of the vines than the day labourer. Evcnl 
valuing the increased returns as low as 50 lire per hectare, the net reto 
the holding amount tc 2000 lire f>er annum or to 1313 lire more thanffb* 
it was nin on the landlord’s account. 
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Metayage on an Umbrian Estate (Italy). - papi c.» in uitaiia A^ncok, 
Vear, 53. No. 8, pp, 333-3&3. Piacenza, August, 15, J916. 

On the Casalina Estate belonging to the Perugia Agricultural Institute 
was made of labour in its relation to different classes of land, The 
*tate is situated in the Middle Valley of the Tiber, between Perugia and 
yi, and covers an area of 1557 hectares (i) made up of : 

750 hectare of drift or alluvial soils in the valley (loams) 

’* ” sedimentary soils on the hillsides {clay or pebbly sand) 

” sedimentary soUs^on the mountain side (shingle). 

Considering the estate from the point of view of cropping it may be 
vided into : 


80 hectares of arable land planted with rows of plane trees and vines every 25 to 30 
metres ; ^tuated on the flat or on gentle slopes where mowing and reaping 
machinery can well be used ; divided into 36 holdings of 18 to 40 hectares 
each, held by metayers, 

25J *' of arable land planted in vines and olives on the hillsides where horse til- 

lage can be employed but where harvesting machinery cannot be used ; 
divided into 19 holdings of 10 to 18 hectares each and one holding of 37 
hectares all held by metayers. 

of special crops {vines, olives, mulberries, nurseries} partly cultivated by the 
estate and partly worked on a system of metayage with the metayers of 
the other parts of the estate or with labourers from the town of Casalina 
30 ” of permanent grass and of poplar and willow plantations, 

3^3 ” of oak and cherry woods on the hillsides and mountains. All forestry work 

is undertaken by the estate whilst the grazings are in the hands of metayers. 


On all the arable hand, it is estimated that the permanent crop (t. e. 
es, olives, etc.) ooarpies one fifth of the area and that the rest is divided 
lal’ly between com and forage crops. Table I gives the value of the ave- 
e production per hectare of both crops and stock during the three years 

The returns are very low when compared with those obtained on the 
it farms of Central Italy, but in order to develop the estate properly it 
11 be necessary to regulate the course of the Tiber which at present does 
jisiderable damage to the low-lying land. On the hillsides, noticeable 
brovements have already been carried out though high yields can never 
expected owing to the nature of the soil. The profits on live stock arc higher 
the hill zone than on the low ground chiefly because in the former no 
■unt is taken of the grazing provided by the woods. In Table 11 is set 
the head of live stock and its distribution between high and lowland 

At Casalina, the system of metayage in force is a good e,xamp e ot tue 
custom of partnership with equal shares : the land, buildings, hve and 
d stock belong to the landlord ; the smaller implements are mostly pro- 


p) I hectare = 2,47 acres, 
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Table I. — Vahte per hectare of produce from crops and stock, igiz-igi, 



1912 

1913 

1914 

Mean 


Lire (i) 

Lire 

Wre 


Lowland tone (896 hectares) : 





Value of field crops not consumea on the 

250 

220 

216 

229 

Value of crops from plantations (almost 
entirely vines)*. 

59 

38 

57 

50 

Net profits on live stock 

36 

46 

72 

51 

Hill xonc (255 hectares) : 





Value of field crops . 

1 147 

133 

140 

i I4O ; 

Value of crops from plantations (vines and 
olives trees) 

1 

83 

60 

59 

67 

Net profits on live stock 

^ 79 

59 

99 

77 


(i) I lire = y 


vided by the tenant ; all produce from field crops or trees and all losses ( 
gains on the live stock are divided equally between landlord and teaant 
all expenditure on seeds, manures, fungicides, live stock taxes, insuraac 
veterinar}" fees, blacksmith, are also divided equally between the landlot 
and tenant ; the land tax is paid by the landlord and the income tax by th 
tenant ; the house and garden are the exclusive property of the tenant an 
so are the poultry, but the landlord makes some fixed rent charge for tii 
latter. Such a system as this with slight modifications is adopt'^ 
throughout Umbria. 

Table III summarises the date dealing with the metayers and their f 
milies on the Casalina estate and distinguishes between the workers an 
the consumers according to the classification suggested by Faixa (i 
In Table IV the ^supplementary casual labour employed by the metave 
during the years 1 91 2-1914 is given. For the corn harvest, which is the m 
requiring most labour, it has been estimated that in normal times an add 
tional i960 nien-days and 600 w omen-days are necessary, or assuming th 
the harvest lasts 12 days, an extra 163 men and 50 women would be eii 
ployed on the land. 

In calculating the proportion of workers in the metayer families, wi 
men, old men and children are assigned values varying from 3 tenths tc 

(1) Cf. Niiova Anlolo^ia, May i6, 1915 : Earnings attd food consumption of metajers. I 

vestigations on the earnings and food consumption of the metayers at Casalina have teen 

by the students of the Perugia Agricultural Institute- 
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iMlani zone (36 farms): 

Bulls 

Bullocks (working) .... 

Cows 

Calves. . 

Yearling cattle , ^ . 

Mares 

Foals 

Asses , 

Pigs 

Sheep 

Ull zone (20 farm): 

Bullocks (working) .... 

Cows 

Calves 

Yearling cattle 

Mares. , 

Foals 

Asses 

Pigs ; 

Sheep 

(3) I quintal = 220.5 lbs. 


Mean 

live weight 

1 

f 

Total 

I Total head 

! Total 

per head 

j Total head 

live weight 

j per hectare 

, live weight 

Quintais{2) 

I 

j Quintals" 

r 

per hectare 

QuiutaiT^ 

10 ' 


1 

1 



4 

40 



9 1 

no : 

990 1 

i 


7 ) 
I i 

93 ' 

651 ^ 

0‘3 

2.3 


32 1 

] 

32 \ 



5.5 

69 I 

1 

380 ;• 

j 


5,5 ■ 

40 ; 

220 j 



3 

2 1 

43 

2 

129 . 

4 \ 

o.i 1 

0.4 

' 

454 ^ 

— 

0.5 i 



138 ^ 

— 

0.2 1 



48 

lo 

4 

14 

9 

14 

3 

237 

2ir 


384 

60 


45 

42 

6 


0-3 


o.g 

0.8 


0.4 


i SAtTvsTernTn^J; ‘^hief charac- 

PPbing labour. For instanw^ A '*f elasticity with regard to 

e men are awav +1 ia u present time when 20 per cent of 

the metavers 4?th^hXof''ri ^“t by the families 

Casalina,' This fart h« ^ 1 ®o Pecplc from the town 

' labour of the mAtSs aTtf / P^^*«t 

vantage. That the Llvtf • < 1“ 'I j the best 

''vthonnteiiie tS'''f'°ru'^ 7 ^ with which the 

the conseouent inereaee^ ought to be intimately connerted owing 

l^aneconcmical urooedii't^ti metayage - may not 

procedure beyond a certain point, partly because it means 
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Tabee III. — Composition of ike metayer families. 



Whole 

Rowland 


estate 

*one 

Total number of families 

56 

36 

Total number of individuals 

810 

614 

Males .... 

433 

329 

Females 

377 

285 

Males under 10 years 

3M 

M3 

Females 

0 

^o 

191 

Workers 

382 

294 

Consumers 

680 

513 

/ Males 

7-7 

9.1 

Mean composition. | Females 

6.7 

7.9 

of one family j Workers 

6.8 

8.2 

\ Consumers 

12.2 

14.3 

i Total number of individuals . . 
Per hectare 1 , 

0.7 

0.7 

, 1,, T ^ Workers 

of arable I,and 1 

0.3 

0.3 

\ Consumers 

0.6 

0.6 

Number of individuals absent temporarily 

92 

; 70 


Hill -4 


196 

104 

92 

71 

69 

88 

167 

5-2 

4.6 

44 

84 

0.7 

03 

0.6 


Tabee IV. — Casual labour employed by metayers, average 
of three \ears (1912-1914). 




1 

Men 

Women 




days 

days 

May 



770 

170 

June . . 



930 

210 

July 



I 700 

370 

August 



! 395 

88 

September , 



230 

52 

October ....... 



700 

150 

November 



70 

'20 




4 795 

I 060 

Average per hectare j 

lowland zone 


4.4 

0.9 

ov6r whole period / 

hill zone . . . 


3-3 

1.0 
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sinking of capital and partly because it raises the price of labour and 
limits the use of farm machinery. It would appear that the best results 
Plight be obtained by a combination of metayage and casual labour, where 
holdings are large enough and remunerative enough to employ a 
certain amount of outside labour for which a fair price could be paid. 

„J5 ^ Government Share-Farming Experiment in New South Wales, in The North 

British Apiculturist ; Voi, l^XVIII, Xo 38, pp. 5^9. Edinburgh, September 21st 1916. 

the Government of New South Wales has just entered upon an experi- 
ment in share-farming on the Forest Vale Instate of 20.000 acres between 
Vvalottg and Lake Cudgehico. The homestead block of 1500 acres is to 
le ased as an experimental farm, under the control of the Department of 
Agriculture. The balance of the area has been subdivided into twenty farms 
)f about 800 acres eifch. which it is intended to apportion out, on the new 
'vstem between as many applicants should as many as twenty be forth 
coining. 

the farms, although meant to be run on a profit-sharing basis, will be 
kept strictly under control as regards methods of working. Thus of the 800 
acres, 500 acres must be used for cultivation purposes the remainder being 
devoted to grazing. Again of the 500 arable acres, 250 must be sown each 
H^ear and 250 acres fallowed. Ten acres must be ploughed and planted for 
laflorestation purposes, Sheep should be run on each block, and assistance 
Lav be given regarding the purchase of these sheep The share-farmer is 
to'find his own equipment for putting in and taking off the crop, to find his 
.hare of the bags aud to pay for his share of tke cartage. The share- 
armer is to have two-thirds of the whole of the crop, whether cut for 
lay or stripped for grain. For the 550 acres (about) of grazing and 
[allowed laud the farmer will pay to the crown rental at the rate of 2 
)ei cent on the improved capital value. The Governnient’s share will 
)e one-third of the crop, and the Cro\^ertiment will find its own share 
rf the bags pay its share of the cartage and find the whole of the 
cianure necessary for the cultivation area. Houses will be built for the set- 
lers who will be consulted regarding details, The land will be cleared and 
enced, and a store will be established. A saw-miU will be provided in a cen- 
lal situation, and about three-quarters of a million feet of timber will be 
"it on the property for houses, sheds etc. There are various other minor 
►nditions, and it is provided that the whole will be embodied in a contract 
: lease between the parties and the Go3’ernment. Applicants in applying 
n farms must state whether they are natural born or naturalised British 
ibjects : whether married or single ; the extent of practical farming expe- 
ience already possessed ; the amount of capital on hand, and other such- 
|ie particulars. 

16 - The Examination and Interpretation of Data in Investigatidns on Agricultural 
Economics. - JUrENGHI R„ in i'Eco de^i hi^cnim e periti mrimemon, Year XX, Xos. 
&toi6,pp. 61, 7 fi, 85, 97 , in, I 35 , 160, ^ 78 , March to August 1916. 

Many investigations in agricultural economics are based 011 data rawn 
om various sources and unless these are subjected to a critical exatmna lou 
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before being used, they can lead to very erroneous conclusions. The present 
paper deals solely wili methods of testing data and with the' means adopted 
for making them more reliable. 

Data collected from different sources are not always comparable and 
in order to check such figures it is often possible to make use of calculated 
values drawn from a single secondary source For instance, in order to 
check the data on the production of forage crops in 27 districts of the 
Province of Rome (i), the unit consumption was worked out for each district 
(Table I) from the weight of live stock maintained and the amount of fodder 
required to feed a unit weight of live stock per annum, assuming that it 
takes 12 parts of hay or hay equivalents to maintain i part of live weight 
for I year. There is little agreement between the two sets of figures, show- 
ing that the returns for the forage crops, or for the live stock or for both were 
unreliable. Some sources of error there must always be even in the most 
careful records of this kind, but they should not be of an order to suppress 
all correlation between the two sets of returns. Assuming that the live stoci 
returns are more likely to be correct than the forage returns, it follows tha 
the latter should only be used with caution. 

Another method of checking the reliability of data is based on the faci 
that there should be some sort of order connected with the chronologica 
sequence. Fox example in Tables II and III, data are set out representing 
the production of olive trees and vines over the period of their growth, tlie 
data being collected by various investigators and in different parts of Italy. 
^^'^len plotted, the data give rise to very irregular curves which are a direct 
proof of errors in the returns, as except in cases where considerable modifi- 
cations take place in the treatment of the plantations or where a disease 
appears, the average yield from such permanent crops should give a fairly 
smooth curve. 

Ordinary statistical returns collected by the Government are ofte" 
very imperfect. During the Enquiry into the conditions of the agricultim 
population in the south of Italy, it became apparent that the data on th 
numbers of metayers, farmers, etc. . published in the population census wer 
almost useless. A confusion had been caused by the bad wording of th 
schedules on which the returns were collected, the various classes of holder 
not being sufficiently well defined, so that under the group metayage wen 
entered not only the various kinds of tenant partemerships, but ak 
ordinary tenant farmers and other types of tenancies. 

Besides testing the reliability of data, a critical examination ofte^ 
indicates a means of improving them and of smoothing out curves 
use of arithmetic, algebraic or graphic methods {2). By thus eliminating 
oscillations due to incidental causes the general trend of the phenomena 
under discussion*^ more clearly- defined. The use of arithmetic method 
is particularly adapted to chronolc^cal series where the irregularities ar* 


(1) Minislero di A^ricoUuta, Industria e Commercio, Uflkio di Statishca a^rarU,Cot 
agrario del Re^no d' Italia, Vol. VI, No. 3, Part 2, pp. 11-65. Rome 1916. 

(2) See R. 1914, No. 845. 



rural economics 


1829 


'odder 


District 


1 1 Volsdan HUls 

2 I Lake of Bolsetta 

3 I Bognorea Hl«s . . , . , 

4 j Orte and CivitacasteUana 

5 Soracte 

Viterbo 

Cimini 

1 • . . . , 
Maremme (inland) 

Vetralla 
:o J Maremme (c»ast) .... 

I J Civitave<xhia 

12 I Lake of Bracdano .... 
I 3 *i 6 I Agro Romano (3 districts). 

17 I Anzio and Nettimo . . . , 

18 I Upper Valley .of the Auio . 

19 j Valley of the Tiber 

20 : Prenestina. . . 

21 i Alban Hill? 

22 j Slmbruini Hills ...... 

23 ; VeUetri and San Paliano 


Val Sacco . . 
I^epini HiUs . . 
26 ; Ausoni Hills . 

•7 'Pontine Marshes. 


t^rom crop 

returns 

Quintals' 


i height of 

I Calculated from ^ livestock 
j Live stock returns* P«r hectare 


4.00 
4.70 

5-90 

4-50 

6.00 

6.40 

7.20 


Quintals 


Quintals 


7.60 

j 7.92 

! 

j 0.06 

5-20 

i 8.40 

^ 0.70 

8.70 

I 9.60 

0.80 

7.10 

[ 7.32 

0,61 

6.20 

10,68 

o,8g 

5.70 

6.72 

0.56 

4.70 

7.32 

0.61 

6.40 

9.60 

0,80 

5.20 

8.28 ! 

0.69 

5.20 

8.10 

9.48 

11.76 ' 

0.79 

0.98 

7.80 

15.80 

U.16 

12.96 ; 

0-93 

1.08 

7.60 

7.80 i 

0.65 

5.80 

c 

9.12 1 

0.76 


11.04 

8.04 

11.88 

6.12 

13.92 

18.00 
9.24 
1 1. 16 

13.80 


0,92 

0.67, 

0.99 
0,51 
1. 16 
1.50 
0.77 

0.93 

1.15 


> thfseries'o? figures dSg incidental causes. 

' years of L Se (S ] Vai ^ 

^res tor the seventh to the wn """ the 

‘-^^'ining the means of . te n" ''^^^tein's n.ethod ot 

Mlar, Or by applvini? the Jl h ^ ehtained.wiiich is far more 

the second order accordinfr ^ parabola 

>S obtained. The geometric” ” ®*thod of the least squares, the series 
'’s method consists in renre method also gives good results. 

^ ating m it a curve which approaches the same series. 
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'I'abIvE it. — Production oj vines (chronological series). 


In rows, wide apart, on cultivated fields | 



In vineyards 


Bologna district 
(CAMIVAZtl) 

Central Italy 
(Monti) 

Terra di lavoro 
(Muzil) 

Abnuzi 

(Mtrzii) 

Apulia 

(PLOiBS) 

Sicily 

(Bruttlvi) 

Age 

Mean 

yield 

of 

grapes 
per 100 
hiUs 

Age 

Mean 
yield 
of 1 
grapes' 
per 100 
hills ; 

Age 

Mean 

yield 

of 

grapes 
per 100 
bills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 

perioo 

hills 

; Mean 

1 yield 
Age 1 

' grapeg 

I per IOC 

j hills 

Years 

Kgs. 1 

i 

Years 

Kgs. ; 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years Kgg, 

otoio 

1 

oto 16 

-- i 

oto 6 



oto 5 


oto 3 

-- 

oto 4 __ 

1 1 » 20 

150 

17 »30 

1090 1 

7 » 10 

900 

6 » 15 

45 

4 8 

26 

5 » 14^ 40 

21 » 25 

856! 

31 i> 60 

1500! 

II » 15 

2700' 

16 » 25 

100 

' 

9 » 13 

32 

1^5 » 24’ t)0 

26 » 35 

1612! 

61 !) 7o| 

1310 ' 

16 » 30; 

4 500 ; 

126 )) 35 


14 » 28, 

49! 

» 34' 65 

3^> » 55 

2092 

71 » 80 

r 0 1 u 

» 35; 

3600 '36 M 50 

! 25: 

29 » 34 

35; 

;35 » 44^ 52 

56 » 80 

1660 . 

' — 

— 

3O »42^| 

1800 

— 

! j 

35 » 3S 

32; 

.45 >J 55 3*? 

— 

— : 

— 

— 

'l3 >» 

2700 

— 

i j 

« 40 

1 .5; 

i 


(i) Old vines replaced by runners at 40 years with a consequent increase of production. 


Tabi,k in. — Production oj olive trees [chronological series). 

Pisani Hills Umbria Provincia of Bari L Territory of Gallipuii 

{GufPARD (Monti) (Somma) 1* (iix’zii) 


Age 

Mean yield 
per tree 

Age 

Mean yield 
per tree 

Age 


Mean yield 
per tree 

Age 

Mean yield 
per tree 

^Ywr 

kgs. ■ 

Years 

Kgs. 

Years 

“ kgs. 

Years 

kgs. • 

0 to 

10 . . 

— 

' 0 to I 2 

— 

i 0 to 

14 

— 

0 to 1 2 

— 

II » 

16 . . 

0.67 

1.3 .30 

0.40 

1.5 « 

20 

0, 3(j 

13 ; 

. 3 - 1^3 

17 « 

21 . . 

0.7S 

31 . 30 

0,87 

.■21 )) 

.30 

1.27 

15 

432 

22 » 

2fj . . 

: 0.95 

31 » 200 

113 

31 » 

40 

2.40 

21 

(t.40 

27 y> 

31 • ' 

T.I I 



:;4i » 

50 

2.50 i 

23 

7.7S 

32 » 

36 . . 

; 1-33 



iioi » 

60 

390 

' 31 

10.03 

Above 

36 . . 

i 1.44 



f.) I » 

it 

:| 7 1 « 

70 

4.80 I 

35 ; 

11.41 






80 

‘ 5'55 I 

41 







81 )) 

90 

5-85 ; 

45 

1 . 3-04 



i 




i 

1 

3* ; 

17,29 


The values of the ordinates corresponding to the theoretical curv’c are the 
determined according to scale. . . 

Grouping data in fairly large classes is another method of obtaima 
satisfactory appioximations. Returns for the regional production of w lea 
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'fABEE IV. ~ Daia treated by the arithmetic and the algebraic methods 
production of a vineyard in quintals per hectare. 


Age of vineyard to years 

5 

6 

? 

8 

9 

10 

ir 

. ifigures actually recorded . . . 

7-50 ' 

8.15 

7.90 

9.00 

9.65 

g.40 

10.30 

, treated arithmetictJly , 

7.50 

7.85 ' 

8.35 

8.85 

9-35 

9.78 

10.30 

, » algebraically . 

6.86 

7-44 

8.10 

8.84 

9.16 

10,66 

”•54 



Table V. — .Average earnings of metayers in Central Italy 
per " man unit “ per annum. 


Locality | 

Aiitliorily 

No of 
estates 
studied 

Laming per *' man 
per annum 

unit " 

Maximum| Minjnuini | 

Mean 


! 


Ltie j Lire 

Lire 

any. 

M.azziNi (i), . . . 

14 

^10 \ 200 

282 



LtK.'VRi (a) . . . . 

51 

m 139 

256 

, 

BRUTTIN'I (3) . . . 

2I 

525 177 

283 

/ Val d’Elsa • ■ • | 


31 

641 j .356 

485 

:iany . . | Val d’Amo . - . ^ 

' Gujcciardini (.4) . ■ 

19 

' 642 1 360 

: 489 

I Pistoiati Hills . , 

! 

18 

5,39 ' 320 

396 

i 1913 • - 


9 

1 639 : ”3 

336 

abria (S. Venanzio) . 1 ^ 

F-MN.^ (5) . . ■ • 

9 

I 605 ! 143 

348 

nbria (Middle Tiber Valley) . 

BiNDOCCI (6) , . . 

52 

; 771 i 131 

407 


NlCOLKTTI (7), . • 

1 40 

■ 480 i 51 

160 



! 



... 


(1) Atti della Giunla per rinchiesla Vnl, III, No. i, p, 470 - 

(2] JJA^ricolUm Italiana, 1902, No. i-’. 

(3j BoUdiino della Sodetd degli Agricollori lialumi, Aug. 31, 1905. 

(4) liiiova Anlologia, April i&, i^o?- . 

(5) Id. March 16. 1905. ~ According to this utUhority : i adult man = i man unit, 

ind I adult woman = ’Aq man unit, 

' ( 6 ) “II guadagno del mezzadro ndhi media Valle del Teverc”. Perugia, 191 • 

(;) BoUettino ddVemigrasione, lOon, No. 20. , ^ 


Italy (iooq) proved satisfactory* because the areas imjjhed v-ere large, 
tt returns collected on the old method of small areas are open 


lit 

Aicism 


The homogeneity of data is a fair indication of their reUa ji it) ant con 
fquently has a marked influence on the correctess of the cotic ustons 
^omthem. As an illustration of the necessity of a 
pto the hontogeneity of data before using them as terms o coinpar 
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earnings of metayers in Central Italy are collected from various anthorif 
and set out in Table V. If the object were to show the average earnings 
man under the metayage system in different parts of Central Italy, the £ 
would not be comparable for in working out the available labour be ^ 
group and reducing to men units ”, the factors employed were 
constant. But if the object were merely to show the relationship 
the earnings and the general fertility of the holdings the figures might? 
taken as comparable. The Table shows a very large range of variatio ' 
the earnings of metayers, for the metayage contracts tend to remain!;? 
same even in districts where yields differ markedly. ^ 

The homogeneity of the data must therefore be subordinated to the K 
ject in view. If, for instance, the yield of wheat per unit is being consid ^ h 
in countries which differ in regard to climate or other physical conditi 
the data may be looked upon as homogeneous and therefore comparaw' 
if it is a question of shewing that the phenomenon is a variable one o] 
the other hand the data will not be honiogeUeoiis if it is a question of appra’j 
ing the values of the different s>^stenis of cultivation,' for jhe yield does n 1 
only depend on the skill of the farmer but also on the general physical 
ditions of the surroundings. - 

Errors of judgment of the kind are. frequently committed especiall 
in dealing with questions of deforestation. The returns under a permaneir 
system of forest management are compared whit those whichcould be obtaiuec 
by farm crops, no account being taken of the fact that the latter may onli 
be transitory^ and grown at the expense of the accumulated capital in th 
land. Other examples of the same kind are the comparison of the wealtt 
of nations or individuals under different conditions of locality or time or th 
comparison of wages when the economic conditions are not the same etcl 
Passing on to the methods of classification, grading and comparisoj 
employed in the interpretation of data and to Galton's index of correlatid 
it is pointed out that the statistical study of agricultural problems will onli 
reveal gross influences at work, for any one mass of facts whatever its natiui 
is connected with a number of others and expresses therefore the result J 
the action of an indefinite number of variable factors. The correlatioJ 
was determined between the yields of lucerne and the rainfall (Table 
from data coUetted by the Agricultural Institute at Perugia, According t| 
the formula (i). 

14893.60 

Coefficient of correlation, r ■■ 




33 X 75240.40 


or in other words, the yields of lucerne are largely controlled by the spni]| 


lixy) 

(i) Coefficient of correlation, f — , — .T - . 

I'a**) 

where x and y are the mean deviations in each series when the deviations are static. Incas 
where they are dynamic the above deviations are replaced by the difference between eaclieS^ 
tive term and the correspomUng term ot the normal curve which is plotted by a special 
of interpolation. 
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jiufall. ■ Again I^ENoir (i) has worked out the coefficient of correlation 
.etween the production and the jMice of wheat in France with the foUow- 

ug results : 


From 1847 to 1870 the coefficient tif correlation was 

” 1871 ” 1885 

” 1885 ” 1905 ” ” 


.howing that as the cereal market tends to become world wide, so the in- 
fuencc of the home production on prices tends to diminish. 

With regard to the interpretation of agricultural experiments, it should 
je borne in mind that they hardly ever manage to isolate the action of the 
factors tinder investigation, for the experiments usually deal with plants 
ind animals whose functions do not lend themselves to study under rigidly 
homogeneous conditions. As a case in point the probable error (2) was 
worked out for two of Wagner's series of results dealing with niaiuirial expe- 
riments. (Table VIII). The mean increase in yield with nitrate of soda 
lif 6.4 hg., while the probable error is 0.66 showing that the increase is due 
[to the manuring and not to incidental causes. 

From another set of results Wagner estimates the mean relative effi- 
:iencY of ammonia nitrogen (nitrate nitrogen being taken as 100), from 
.tries showing considerable variation as follows : 


Relative efficiency 
Mean Highest and lowest 

— figures 


Wheat &7 13 to 107 

Rye 52 ’’ 109 

Barley 7- 4:: " iwi 

Oats on 61 ” ]2.f 


These figures w'cre worked out by GREnoTRH (3), taking into account 
the unit price of the two manures, and the results are given in Table VIII, 
jam which it is much easier to judge of relative economic advantages of 
the two forms of nitrogen. 

The probable error is also employed to determine : 
i) The minimum amount of iata rcquiretl for the statistical study 
of a problem, using the formula n -- which is obtained from that of 
the probable error (£) and from the mean of a series of terms t -- 9 n where 
p = probable error of each term and n number of terms : 


fil M. Lf-NOIR. Rtude sur la tormalion dt's pri.v. Paris, 1 a r p ^ 

l/lvMS) 7V(rf2)' 

(2) Probable error, Erf =0,48 jri. I--- 4 - 

I ni(H -1) iigltTa— i) 

tore -in,] are the sum ot the dev ia I ions squared and 11 are the number 

1 terms. 

(3) A.. OREGOtRfi, Ees recherches agronomiques et riiilerpretatioi] de leiirs resiiHats. An- 
de GonUoux 1912, pp, 52'58. 
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Tabee VI. - • Correlation between rainfall and yield of Lucerne. 


Year 

Spring 

r&infall 

mm. 

PeTiation from 
the meaa 

Annual 

yield 

of lucerne 

per 

hectare 

Quintals 

Deviation from 
the mean 

Product 

of deviations 

Simple 

W 

Squared 

(*‘) 

Simple 

(.V) 

Squared 

(y*) 

1903 .... 

209 


21.6 

466.56 

150.90 

+ 40.35 

I 628.12 

^ 8741^) 

1904 .... 

1 18 

— . 

112.6 

12678.76 

142.70 

+ 32.15 

1 033.61 


1905 .... 

345 

+ 

114.4 

13 087.36 

168.20 

+ 56.63 

3323-52 

"1* 6 595.!! 

1906 .... 

299 

+ 

68.4 

4 678.56 

109.80 

— 0,75 

0.56 

51 11 

1907 .... 

212 


18.6 

345.96 

133.56 

+ 1301 

143-26 


1908 .... 

132 

— 

98.6 

8 721.96 

102,80 

— 7.75 

60.06 

24T-91 
' ro i36_(,j 

1909 .... 

109 

_ 

121.6 

14 786.56 

60.57 

— .49.96 4 

» 2 498.00 i 

+ 6077.5; 

19ZO .... 

342 

+ 

1114 

.12369-96 

7900 

— 31.55 

995.40 : 

™ 3 514.6; 

19Z1 .... 

220 

— 

10.6 

112.36 

' 48.00 

— 62.55 

38x2.50 ; 


191a .... 

320 

+ 

89.4 

7993.36 

130,00 

— 9-45 

89.30 1 

+ 944.S: 

Me(in 230.6 

i 

{X*) = 

i 75 240 40 : 

! 

Mean 110.55 

% (y») = 

' 13 584.33 1 

S(*yl= 14893,6c 


Tabi^e VIT. -- Mannrial trials with nitrate of soda ; probable error of re^ulh 



Production i 

: i 

Kgs. ' 

Deviation from the mean ; 

! 

ProdiKtion ; 

1 

Kgs. 1 

Deviation from the mean 

Simple 

(^1) 

1 V 

\ Squared 1 

i i! 

Simple 

Squared 

W) 


; t 

! 20.1 1 

+ 0.6 • 

i 

0,36 ; 

1 

1 

26.2 ! 

1 +0.3 

! o.oq 


20.3 ! 

+ 0.8 

! 0.64 1 

26.9 ' 

1 + i.o 

I.OT 


i 18.7 ' 

— 0.8 

; 0.64 

23.3 

1-2.6 

6.76 

* 

18.9 

- 0.6 

0.36 ■ 

27,1 

-f 1 .2 

' 1 - 44 : 

Totals 

78.0 



2.00 

103-5 

; ' ' 

9-29 

Mmns 

19.5 

— 

0.50 

25.86 

L^_,„ 

2.32 


Ed -~ 0.48 = 

r 4 X 3 4X3 


2) The best size for experimental plots. In this connection the resii 
of IvARSen in Sweden Tiiay be cited : 


Si*e of plot PiobaWe error 

1/16 are {i^ 16.7 per cent of the mean 

1/8 ” • 10.7 

i/j ” 

1/2 8-5 

I ” 7-7 " 


(i) I are = 0.025 acres. 
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able VIII. — Relative efficiency of ammonia nitrogen and nitrate nitrogen 
iiH worked out by G^egoire, ^ 


Crops 

No. of 

expe- 

rim«its 

Percentage probability of obtaining better returns from nitrate nitrogen 
Uian from ammonia nittogen when the price of nitrate nitrocen 

19 taaen as loo and the reiative price of ammonia nitrogen is : 

50 

60 j 70 j 80 i 90 i TOO 

no 

110 


Hr c«n m centiPer centner centTer cent Per cent Per cent 

Per cent 

Per cent 

,'beat 

==5 j 

24 

28 ; 36 1 52 : 68 ; 92 

96 

96 



58 ^ 

It> 

22 , 36 53 1 76 ! 86 

90 

95 



30 ^ 

3 

1 ' 23 j 27 1 27 i 70 

87 

90 

iariey 

51 

20 

31 I 43 61 ! 76 ^ 90 

94 

96 

totatoes 

25 

8 

8 1 12 28 48 I • 72 

; «o 

88 

^garbeet. - • • 

40 

25 

30 1 45 ; 60 1 75 j 92 

95 

' 100 

^tjolds 

48 

23 i 

1 40 I 62 i 81 i 92 i 98 

I 100 

100 


These results, which have been confirmed by other authorities, show 
at the probable error decreases as the size of the plot increases, but not 
oportionateiy so that in practice it is usual to adopt unit areas not larger 
an 100 sq. metres, for with bigger plots, it becomes increasingly difficult 
find a suitable exi^erimental area where tlie soil shows no variability. 

3) The appropriate size of samples for analysis. Rodewald has 
own : a) that for seed samples, 300 to 400 seeds are required for purity 
xl germination tests, the error diminishing rapidly up to this point and 
It very slowly above it ; and that the “ error of tolerance "to be adopted 
2.22 per cent for seeds wdth a purity and germination capacity ot per 
Jit. He also confirms Noele’s conclusions (i) which were based on the 
suits of practical experiments. 

Sunimarising, the writer points out that the study of agricultural ecq* 
►mics is a method of investigation which onl)’ yields approximate results as 
is not alwa^^s possible to isolate the required factors. The method, 
'Wever, is the most logical one for obtaining a knowledge of the empirical 
vs governing the management of farms provided the data are collected 
hi care and submitted to searching criticism. 

- Farm Cost Accounting in the United States in The Bmder'^ Gazette, voi. lxx, 

UE P- .V53r Chicago, September 27 , 

A wave of interest in farm cost accounting has been stjrrted by county 
cultural agents in the United States. Some farm accounting has been 
c by the Minnesota and Illinois universities, from actual detailed annual 
records, showing tbe possibilities of a system of finding the cost of 


( 1 ) C. Gini, La regolarit4 dei fenomini rari, GiotnaU deiiU Econot)^hH^ March 1908, 

liO'jgi. 
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horse labof of growing a bushel of corn, and raising a pojmd of beef etc. T 
f^iiageient surveys made in the last few years by cooperation of 
Government and various state universities, have stirre up a demand 
nractical simple systems of farm bookkeepmg. 

During the fall of the year, when the bulk of farm cash comes in, ; 
the results of the year's work become apparent, a farm s accounts begin po, 
ins S way to a revision of methods. Some crops have required more w, 
S walestimated; machinerj- repairs count up to an unexpected total;pl, 
Ing with a tractor costs more than the 50 cents p« acre estimated when 
trfctor was bought ; every revision of farm methods introduces uncertai 
as to farm incogs ; the necessity for exact information becomes very, 

““VirlLittedlv becoming difficult to figure a generous interest onli 
values This of itself is driving ambitious farmers to keep accounts, s, 
to eliminate wasteful methods. The young farmer, who is trymg to pay 
land from its products, is driven to some such expedient. The eiolnt 
of efficient farm cost accounting systems will be therefore a great ache 
menh and progressive farmers who will take advantage of them, will he, 
further above the average of their fellows. 

1318 - Fixing the Price of Milk. - bocchicchio N.,m H Coltivaiore, xo. 18. pp, 

Casale Monfenato, October 10,1916. j j u t. 

Inltalyitisgenerallyconsideredthatthemrlkproducedbyacowsk 

pay for the food consumed, the manure more than pay for the litter andl 
be left over as profit. The cost of the milk therefore van^ directly^ 
^i enst ofthefood and inversely with the amount of milk produH' 


where p 5= cost of milk per annum 
y = ” ” food 

I ^ amount of milk produced per annum 


2S per cent should he added to p for profit and risk of owac. 

large townsTnotherqiagallonshouldte^^^^^^^^ 

with the production and distribution of the milk. 

■ 'TheLst of milk diminishes with the size of the eow as te W 
sumed is tonally 12 times the cow's weight of hay or hay eqmi^ 
provided she produces as much milk as a lar^r ^ ^,05 

\he more economical. Where the cows are used to f 
production oKmilk is smaUer, but tto ^t of the f^ th ^ 

value of the Y^ork done, according tothefc^^ value of thedift 
valnepftheworkdone. 

in the" production of milk, and it is or ^ (joiiblej* 

small rural communities where the supply tch 

cow. As a general rule, the price of ^^thefam may ^ 

to about twice the cost of the food, and the retail price m town 
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In Nordiem Italy the average production of a cow is 700 galls ; the 
erag^ weight of the animals is 8 to 10 cwts., and the average price of 
vis 45 to 5s per cwt. so that the price per gallon is 


12 X 9 X 54 
700 


4 - 25 % = 8-3 -i- 25 % = io.4(i. 


In Central and Southern Italy the production is only 460 galls, the ani- 
ils are larger and hay is scarce and dear, so that the cost per gallon is 
jquently twice as high as in the north. 


AGRICULTURAI, INDUSTRIES. 


j Lead Arsenate in Vine Culture (i). — muttelet c. g., in Anmies des Fahifications 

Xos. ()( and 95 , PP- 298-301. Paris, August and September iqr6. 

The use of arsenical insecticides, and especially of lead arsenate is on 
- increase among vine growers, now that their efficiency is realised, Opi- 
ns differs as to the best period for applying them ; some say it would be 
;er not to treat 'the vines after the formation of the grapes, while others 
f that no satisfactory results can be obtained unless the treatment is con- 
ned until after the flowerimg is over and the seeds are formed. 

It is entirely from the point of view of public safety that the question 
5 been examined, — to see in what proportion the poisonous salts of lead, 
ienic, and copper are found to exist in the produce of vines which have un- 
rgoiic one or other treatment. 

The Central Laboratory for the Repression of Fraiid has received wines 
Im the Clos des Pins at Cournonterral in Herault, where the vines undergo 
I'ntense and prolonged treatment with arsenical insecticides. It has been 
custom to give them 4 dressings between the bursting of the bud and 
end of the flowering, a sixth when the grapes have attained a third of 
r normal size, and a seventh before the maturation of the colour. Besides 
dressings with lead arsenate, the stocks were powdered with sulpho- 
tite containing 10 percent of copper sulphate, or with a mixture of sul- 
r and copper sulphate in the proportion of 9 to i. 

From the end of June 1915, till the vintage there was no rain, traces of 
sixth arsenical treatment could still be seen on the leaves, and on the 
blackened by the sulphuring. 


ji) Sce.ilso R. July 1916. 795. 
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From the an^ysis of specinjens the following results were obtained • 



A(^>earaace q{ spedmen. 

Results of analysis 


specimen 


Arsenic 

Copper 

Ordinray wine. 

i 

I^iquid, red of a ricll colour, 
limpid, no precipitate. . . 

none 

1 

Infinitesimal 

traces 

none 

Wine lees. . . 

I^iquid sightly colored, somewhat 
turbid, containing a great deal 

none 

< 


faint 

traces 



per lio litres 

Coarse lees . . i 

Semi-fluid mass, covered with a 
small quantity of liquid slightly 
colored {2). . . . 

500 rngms, 
per kilo 

10 mgms, 
per kilo 

traces 

Soiur wine . . 

liquid, red, faintly colored, 
Unipid, no precipitate .... 

none 

Infinitesimal 

traces 

none 

Marc. . . . . 

; Mixture of grape stalks, pulp and 
pips dried in the open air (3) . . 

1 

200 mgms. 
i per kilo 

i 

! 0,1 mgm, 

! per kilo 

traces 


(i) The liquid ma«« carefully decanted before it was analysed, but it still remained turbid, 
(a) The whole mass was made homogeneous by shaking before a sample was taken. 

(3) The mixture was dry enough for a specimen to be taken Immediately. 


From the foregoing analyses the following conclusions were tlrawr 

1) Ordinary and sour wines contain no poisonous salst (salts of lea 
arsenic or copper) except for infinitesimal traces of the last two. 

2) Wine lees, carefully decanted, but still turbid, contain no lead, bi 
5 mgras. of arsenic per 100 litres and faint traces of copper. It is therefo: 
harmless. 

3) The coarse lees from the grape pressing contain 500 rngms. i 
lead, 10 rngms. of arsenic and traces of copper litre. These lees aredai 
gerous. 

4) The marc contains per kilo after dr>dng in the open air, 200 rngn 
of lead, o.i mgm. of arsenic and traces of copper. This marc cannot be use 
for feeding stock, either imyiregnated with molasses or in the dry form. 

1320 - On the Composition of Cider Brandies, — Kayser h., in Bulletin de la Soti&a 

A -ricHlteurs de I'rance. pp. 262- >65. Paris, October 1916. 

The effect studied on the composition of cider brandy, of tb 
alcoholic ferments No. 153 (Saccharomyces malt Risleri) and of an a])iculatH 
ferment No. 158, from the cf llection at the fermentation Laborator} " 
the i^ronomic Institute. , 

The apple must was half from Dutch apples, quarter from Locard ^ 


juarter from Petit Trock apples It j 

] litre. The must was divided between 6 rbmd fl? V 

pere added 5 gms. of phosphate of ammonia and 5 and 

tassiutn. Nos. I, 2, 5 and 6 flasks of 

dthe flasks 3 and 4 with a mixture of thi^f the ferment 153 

M flasks were Jlowed to S^nt on\ and 158 

j(fC. Fermentation set in after 12 hours wTeTr ^ ^®™P«ature 

m the bath and put in a cupboard athe temner^t removed 

mentation was complete, the volume of the L^dd 

^ .. a,, 


Table I Acidity of apple must (in gms. per litre) 

• 

1 add 

, 


♦ 5 

6 

5.28 

5.03 

0,228 

1 

^•49 '506 
4-43 ' 4.84 
0.052 : 0,200 ■ 

j 

4.49 f 6,69 
4‘43 13.82 1 

<^052 O.O7O : 

— 

6.69 

13.80 

0.086 

1 acid (malic add) 

tile acid (acetic add) 


The amount of acetic acid is decidedly highest in flasks i and 2 Th. 
,ges of temperature were inimical to the ferments and thev th’ ? 

1 rise to more volatile products which Diichl'mv^., ’ j therefore 
he unfavourable conditions. D“<=hlaux considered attributable 

The distilled liquids were found to contain impurities as shown in 


-BiBlI.-lmpurMes i ^is/iM kjuids (per 100 cc alcohol at looo). 



1 

2 

• 3 

4 

i 

5 

’ 6 


mgtas. 

mgms. 

mgm&. 

mgtns. 

mgms. 

mgms. 

le add (acetic). 

35-10 

9.90 

22.40 

19.80 

17,00 

• 

26.00 

jtdes 

106.80 

172.20 

120.60 

: I8I.SO 

150.00 

150,00 

1 0.32 

0.26 

0,33 

0.40 1 

0.43 

0.45 

r alcohols • • • j 

72-50 ^ 

' 145.40 

117.00 

0 

00 

0 

0 

7S.OC 

181,10 

160.10 

275.00 ; 

150.80 

208.00 

120.00 

480,00 

Icoholic total . j 

374-82 

602,76 

i 

411.13 

618.90 

359.43. j 

837-55 


ulvdi/ fl“,®’'^*J^y- 'tcan be said that the er mpositionft these brandies 
lehvd • of industry. The proportion 

r siorT f the proportion of 

IV lu'fu * P^^ter than that of the esters, whereas the oppo.site is 

with ordinary cider brandies. 
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A higher temperature makes a decided increase in the proportion 0 
aidehvdes esters and higher alcohols, and dimimshes the acid, as is 5^^. 
by comparing flasks i and 2 with the ferment I 53 - 

The addition of phosphate increases a .11 the products, except th 
aldehydes, at a temperature of 26° C., as is with flasks 2 and t 
With flasks i and 5 which were subjected to the changes of teniperatun 
of the room an increase in ethers, aldehydes and higher alcohols was found 
The effect of the apiculated ferment was seen (in flasks l and 3) todimi 
nish. at room temperature, the volatile acids and higher alcohols, and at , 
high temperature on the contrar}' (in flasks 2 and 4) to increase all <-he prc 
ducts except the higher alcohols. 

1321 - The Action of Different Charcoals on Sugar Solutions, and their Effect 0 
the Analyses of Sugar Products. — pellet h., in BuUet^n de I'AssociaUondaCk 
mistes Sucr^ri^ (t dc DisHlh'tic df I' ranee et dc& Coioftffs, Vol. XXXIII. Xos. lotui; 

pp. 220-227. Paris, April, May and June 1916. 

For a long time it has been known that animal charcoal could absorl 
a certain amount of sugar and that it must therefore be used with discre 
tion. The action of different charcoals has ^been studied, and their pro 
perties are tabulated below. 



1 Weight 

per litre 

when dried 

Perceutage 

of water 

Perceutajt 

of ash 


gms. 

' 



Ordinary' animal charcoal or char, powdered. 

895 

2 

fel 

Char washed with hydrochloric acid. . . . 

400 

15 

5 d 


567 


50 

■ Flandrac » char 

280 

15 

7 


; 350 

i 39 

8 


250 

i ^2 

4 o 

Special charcoal for wines 

405 

; 4 

Iraces 

A special charcoal ( i ) 

310 

6 

Id 

Charcoal from cherry stones (2) 

573 

i ^-5 

Id 


(I) Charcoal of no particular quality tested because it cost ab<pt £ 1 per ib. _ 

2 Charcoal from A M. Pnxrn, director ot the School of Chemistry and professor at the Lmreist! 
of Naples. Tested because it al^rbcd the most gas. ^ ^ _ 


The decolorizing effect was examined of these different charcoals ( 
a solution of molasses inverted by the Clerget process, and on a up 
clarified by subiSVetate of lead and subsequently freed from excess 0 ^ 
by sulphurous acid. The absorbent power of these ^^1 

quently tried on a pure solution of sugar and on a solution o w 
and subacetate of lead had been added, as well as on the so u «« 

by treating molas.ses with subacetate of lead as is done commercia . • 
following conclusions were drawn : 
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1) The'charco^s which can be used in the analysis of sugars have 
>fy different densities. They differ also considerably in composition; 
nce some have 81 per cent of ash, whilst others have only traces. They 
ive very different decolorizing power. 

2) From a pure solution of sugar, they all absorb more or less sugar, 
his absorption is less when the sugar solution contains lead. 

3) From a solution of molasses clarified by subacetate of lead, the 
harcoals absorb no sugar, or only traces ; some even increase polarisation 

9 the Tight 

4) When a solution of molasses is analysed by Clerget^s inversion 
T^cess, it is found that certain charcoals cause a diminution in the sugar, 
whilst others have no appreciable effect. The special charcoal for deco- 
)rizing wines gives the best results, 

3) This particftlar charcoal does not absorb the reducing substances 
loutained in beet molasses nor in the non-fermented residue left after 
listilling sugar-cane molasses, but does appear to absorb non-fermented 
jolarising substances in this residue. This sugar-cane molasses residue 
ontains 7 to 9 per cent of' reducing substances, whereas beet molasses has 
mly 0.7 to 2.5 per cent according to the conditions of fermentation, though 
n special cases it may have more tham 2.5 per cent. 

322 - Wheat Offals and their Adulteration. ~ sirot m. and josef g,, in Annaksdes 
Fahifications, Xos. 92-93. PP- 4 Tables. Paris, June- July 1916, 

Wheat offals have been used from time immemorial for feeding cattle ; 


Table I. 


How obtained and description 


j First bolting, re’- ground st^molina, almost pure 
starch and gluten; lire part that contains i 
\ least cellulose Iragmenls f 


Bconil Flour 
tird Flour . 


j “ Seconds ” semolina j 
1 and regrmdings 
j Regrindings ^ 


contain more cellulose 
fragments 


Kept for hunaau 
consumption 


! 


^urthonbrown flour . 
lixert middlings , . . 

ptard Middliugs . . 

Ine sharps 

prse sharjis .... 

be, medium and 
Icoarse bran .... 


Remains of regrindings and sometimes siftings \ 

Remains from all grind- i 
ings / 

From flrst bolting 


contain less and less J 
starch I 


I I Offals kept for 

animal consump- 

j Husks containing low piTcentagcs of starch 1 tion 

i '* 


inns . . 
pve dust 
itings . . 


i I,ight stuff, hair, starch, powders, dust 
; Small stones, abort eel grains and different seeds ^ 
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.jr nutritive value depends on their composition, and they must therefore 
chosen with care. 

It was with the object of shewing farmers the composition and value 
the different offals and how to recognise fraud that this investigation 

.5 lUadCy 

After rehearsing the structure of the grain of wheat and the processes 
undergoes when ground, the classification of the various products are 
g\pii in Table I. 

All the offal grains were examined, and their composition is shewn 
Table II. The numbers given are the mean of many analyses, 
i Adulterations. — Many commercial waste products of the same appear- 
e as these offal wheats can be mixed with them. Brown flours and 
lards ate seldom adulterated ; occasionally a cheaper flour such as 
ley, rye, maize or rice is added, but it scarcely affects nutritive value, 
j same cannot be ^aid of such heavy substances as plaster and earth, 
what is more frequently found, mill sweepings. With real brans fraud 
asier. At the district laboratory of Auxene, two specimens were anal5^sed 
^’hich one contained about 15 per cent of sawdust and the others 12 cent 
: cent of “rice balls'". The composition of these and of other pro- 
mts which lend themselves to adulteration are given in the tables. 

In addition to the above, stress is laid on the changes which fermen- 
lion causes in bran even when pure. This shews itself by an increase 

E ' ndity. Ordinary bran has an acidity equivalent to about 0.15 gms, 
Ipliuric acid per cent. When the acidity is more than twice this, the 
should be thrown away. 

Conclusion. — Offal wheats may be divided into two chief categories 
rding to their nutritive value : the pollards, coarse and fine, (midd- 
and sharpy and real brans. These last fetch a price relatively too 
, and it would be well if farmers knew to keep them for special cases, 
if they sought more concentrated forms of food in the cheaper oilcakes 
ommcrce. In any case, they cannot be too strongly urged, when 
ug bran, to assure themselves tliat it is unadulterated and in a good 
? of preservation. 

- Investigations on the Peat Beds and the Peat Industry in Canada. ~ anrep a., 

Canada Department of Mines, Mims Branch BuUctin, No. ii, pp. Ottawa, 1915. 

The present paper is a report on the investigations on peat beds and 
peat industry carried out in Kasteni Canada by the Department of 
es during the years T913 1914, Thirty one peat beds are mentioned 
; photographs are given of 62 species of plants which constitute the 
^ of beds in Eastern Canada. The utilization of peat in the United 
tes, in Switzerland, in Norwav, in Denmark and in Russia is discussed, 
[the plant used is described in an appendix. 




United States 
Fiance . • . 
Germany . . 
England . . 
Denmark . . . 


800 000 
300 000 

250000 to 270000 
125 000 

55000 


It is due to the development of cold storage that the egg trade has 
increased so largely in the United States. In igil^mearly 1000 million 
eggs were preserved in this way, representing a value of £6 million, and 
during the same year Russia exported eggs to the value of £ 8 600 000. 
Such a considerable traffic has only become possible owing to the contin- 
uous improvements which are introduced in the various processes of 
preservation and to a strict observance of the following principles : 

1 ) 'Only fresh eggs (not more than a few days old) are preserved 
and these are all tested before storage. 

2) The passage of oxygen and of germs through the shell is pre- 
vented by avoiding the evaporation of the liquids from within the shell 
and the consequent producaon of an air space. 

3) All stale or abnormal eggs are rejected, and the health and food 
of the birds are carefully watched. 

4) No eggs are preserv’ed in very hot or stormy weather. 

At the piesent time various processes are currently employed for the 
preseiv'^ation of eggs : 

1) Smearing the shells with grease, — Paraffin, vaselin, lard, etc. 
may be ifsed for the purpose, but the method is an expensive one and is 
only applicable for home use. 

2) Immersion in a liquid, - Lime water, brine or waterglass may 
be employed, but the method is not entirely satisfactory as eggs thus prt 
serv^ed sometimes have a musty or lime flavour and the shells crack whe 
put into hot water. Moreover the eggs are not sterilized. 

3) Cold storage, - Though representing a great advance on pre 
vious processes, cold storage does not ensure perfect presentation as th 
low temperature does not destroy micro-organisms but merely arrest 
their development, so that if an egg were infected before being put inti 
storage, it is even possible for putrefactive changes to proceed slowly 
1 ° C. Losses from this cause frequently nmount to 5 per cent, 
being stored for 4 Months, an egg loses its “ new laid " flavour and acqiii _ 
a taste known “ stale " or " cold stored ” ; after 5 months the egg 
longer suitable for boiling and after 8 or 9 months its quality is app 
mately that of an egg preser\'ed in lirne water. As the ^nec ^ 
temperature as a preservative depends so largely on the con 1 1 
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egg when put into store, it is of the first importance that cold storage 
warehouses be established in the very centres of production so that all 
transport of fr^h eggs be minimised as possible, 

4) Sterilization in closed vessels. — In order to preserve eggs in a 
perfectly fresh and wholesome condition, it is necessary to combine cold 
storage with a preliminary sterilization such as is practised in the bescarde 
method which was making great headway in France before the war. By 
this method the e^s are exposed in closed vessels to an atmosphere consist- 
ing cf carbon dioxide and nitrogen, and this together with a low temperature 
is sufficient to destroy bacteria and moulds in a short time and to ensure 
the subsequent preservation of eggs over a long period. Details of the 
process arc as follows : 

On arrival at the factory the eggs are unpacked and tested in order 
to discard all stale or cracked eggs. The testing is carried out with a simple 
apparatus consisting of a sheet of cardboard pierced with 168 holes each 
destined to hold an egg in a vertical position. The cardboard is held in 
a wooden frame fixed on to an empty wooden case lined with metal sheet- 
ing. There are two electric bulbs inside the case and the testing is carried 
out in a dark room so that it is easy to see the rays passing through the 
eggs and to distinguish rotten or spotted specimens. For each million eggs 
handled, 2 of these testers are required. 

After being tested the eggs are transferred to a cooling room where 
they are packed into metal cases. Each case contains 6 trays and holds 
1000 eggs. Cavity walls preserve the contents from bumps and an outer 
covering of wood facilitates the handling of the cases.* As each case is 
filled a little calcium chloride is sprinkled inside to dry the air, and the lid 
is soldered on to the case, taking care that a small round hole of 5 mm. 
diam, is left open in the lid. The cases are loaded on to a truck and run 
into an autoclave very similar in construction to that used fo; creosoting 
railway sleepers. There the chamber is first exhausted to get rid all oxygen 
- both a -mospheric and dissolved in the egg albumen and — then carbon 
dioxide is then run in through a coil plunged in warm water so that the intense 
cold of the gas as it issued from the cylinder should not crack the egg shells. 
When the pressure inside the chamber is equal or slightly above that of 
the atmosj:»here, the flow of carbon dioxide is stopped, the saturation of 
the eggs with carbon dioxide being assured as soon as the manometre be- 
comes steady. As there might be some risk of the carbon dioxide having 
a solvent effect on the albumen during storage, the pressure of the gas in 
the autoclave is watched carefully and as soon as it goes above a certain 
point, carbon dioxide is pumped out and replaced by nitrogen (compressed, 
sterilized and cooled to 15° C.), the mixture adjustoJi so that it remains 
sufficiently antiseptic to ensure sterilization without attacking the albumen. 
As soon as this has been accomplished and the egg liquids are saturated 
with nitrogen, the autoclave is opened, the truck drawn out, and the openings 
in the lids of the cases are quickly sealed. A small solder plug is used for 
the purpose and it is coated over with a mixture of oil and grease. No 
danger of infiltration of air durine the oceration need be feared as the 
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carbon dioxide absorbed by the eggs is given off for some time after remova 
from the autoclave. 

The cases, after sterilization, are stored at a low temperature (0 
2° C.), there being no need to make any special provision for ventilation o- 
for drying the air of the store room. On being removed from storage tb 
cases are taken to a room heated to 20® to 25*^ C., and when the tempera 
ture of the eggs has reached 7° to C. (the external temperature of tb 
cases being 15® C.) the cases are opened and the eggs are packed anc 
dispatched to market. A special advantage of the method is eviden 
when the eggs are warmed, for it avoids all condensation of water oi 
the surface (a frequent source of subsequent infection) and for this reasot 
these is no immediate hurry to use the eggs after bridging them out of tb 
store room, 

Eggs which have undergone the above process are perfectly sterile 
evaporation being inhibited, no loss of w'eight ocairs ; after 10 motiths 
storage the eggs is still suitable for boiling ; the air space having remainec 
the same, no difference of any kind can be distinguished between fresl 
and presen- ed eggs when tested by light. The method has been in use k 
France. Italy and the United States either in special factories or in connec- 
tion with ice factories. 



PUNT DISEASES 


DISKASKS NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN, 


•5 - The Effect of Frost on the Roots of Rye. ~ zimmermaxn h., in ZeUachrin 

iuv Pflansenkrankheifen, Vol. 56 ,Xos. 6-7, pp. StuUgnrt, 1916. 

In 1915 the writer observed a change in the roots of rye in fields in the 
•anti Buchies of Mecklenburg- Schwerin and ^lecklenburg-Strelitz which 
IS the cause of the poor yield of grain in these localities. The seed ger- 
iuated fairly well in the preceding autumn, but the young shoots were 
Me, probably owdng to the fact that in the hitter part of November they 
;re exposed to alternate spells of warm and cold weather. The crops 
id also siifiered from the attacks of fungi and also in certain districts 
m slugs. 

During the winter there were alternate frosts and thaws which did the 
ants a good deal of harm especially between the fifth and the tenth of 
arch. In consequence many of the plants, whose adventitious roots 
jcame loosened from the soil, withered. Almost all the plants that wore 
ot destroyed had had their roots damaged by insects during growth. Good 
rather would have encouraged the growth of secondary adventitious 
Dots, but as the winter was follow'ed by a dry .spring secondary roots were 
ot formed. 

The root system that had developed formed a very scanty basis for 
he plant and the nutrition obtained was insufficient. The rye was there- 
ore abnormal in its development and in many places the harvest showed 
fnly half the customary yield. The haulm and the were unusually 
^all and the grains badly developed. A lot of the plants were laid so that 
pany of the fields looked as if they had been exposed to hail storms. 

Generally, but not iuvariablv. the bad symptoms were more marked 

heavy than in light soils, and in some cases at least they seemed to 
ipend upon the pre\dous treatment of the soil. In places were there 
ad been much snow the damage was slight. In some localities wheat 
pd rye-grass had 
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Rolling the fields in ^xing has given good results- even when they hg 
been rolled in the previous autumn. The writer however 

that they should be rolled for the second, time as e^ly as:Noveniber if t 
plants show any bad symptbm3-after tl^#rst-|:(^%. . I^trogenous mam 

has not proved satisfactory/ except in ^he of c^um nitrate whi 

on some occasions has given fairly gbt>d'results. 

1326 - The Bad Effects of Frost upon Tea and Quinine Plants hi Java. — Bkrsard( 

in M cdedcelingen vonhet Pt oefstatiofwor I XXX\ III, pp. i-i 1 , i PI. Buitenzorg, ig 

During the night of August 30-31. 1915 a temperature of 20® f’ « 
recorded on the plateau of , Pengalengan which lies in the middle of we 
em Java at a height of 5^^^ ahove sea level, on the following nig 
the temperature was again very low being 22® The writer descril 
the results that followed on this drop in temperature in the tea plautatioi 
The young shoots turned brown and, curiously enough, lost their aroiE 
When the frost occurred again the young branches were killed and alltl 
living tissues of the plants were disorganised. The effects were mo 
disastrous in the plantations that had been weeded recently, the ‘ China 
type and hybrid seemed to be the most resistant. 

The writer suggests that the nurseries should be covered at night an 
that trees such as Albizzia molnccana and Acacia decurrens should be plants 
to provide shelter for the plantations that are exposed every year to frostj 
Straw manure, etc. can scarcely be used on large estates, I 

Cinchona succirnhra suffers in the same way from frost, while C. Id 
geriana is more resistant. 


diseases due to fungi, 

BACTERIA AND OTHER LOWER TLAXTS. 

1327 - New or Interesting Fungi Occorrii^ in England.- <iRovE \v. b., in n./ 

mil of Botany BntLsh and Foreign, Vol. I,IV No. 643, pp. 15^5-193 : <>44. PP 

PI. 54:-543 London, 1916,, 

This paper contains a continuation of the writer’s previous 
interesting fungi gathered in various parts of England. At preseiio 
complete list comprises 252 species or varieties. 

In the present contribution which is the fifth of its kind, 40 sp« 
are recorded including the following : 

1) Diaporthc stictoatoma S.ice. oiVapplo branches at Bristol. 

2) Phoma Laiandnlae t.iab. on the steins of lavender at Kew Gardens \i)- 

3) Fnsicocc^ A certs n. sp. ou maple branches in Cheshire. 

4) F gheospori aides S<»cc. am I Roum. on Coryhts Avellana in Cheshire. 

5) F. (jiterdnum Sacc. 011 the branches of oak near Malvern. 

6) Cylospora stictostoma n. sp. occurring with Diaportke sHctostoma on I e 
apple trees at Bristol . 


(il See K. October 191^. No. 
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n. ap. on the leaves an<J branches of Kmnymn, j^ponkm at 
^ajlasey (OBwsmre) and at Southampton. 

8) ,As(Xhts VinciU n. sp. on the leaves of Vitm major at Ledbury 

,) AJlesh, at the stem bases in AnUrrhirmm at Birminsham 

10) ompora Pens, and &cc, var. calmorum n. var. on the stalks of DattyUs 

girme/aia at Bnrcot trtaj Biomsgrove (Worcestershire); it occurs with Uptosphaeria mkrem- 
pica and a PhyUaicspora ( 7 ). ■ - >' 

tr) camampoiium rabkotum Sacif. on the stems of Rubus at Shustoke and on the yonna 
branches of i?. rfjsco/of in Herefordshire. 

11) ColktotAchHm Lineola Corda on Daciylis at Olton. 

13) Uptothyrium platanoidis Pass, on the leaves and on young plants of Acer Pseudopla- 
(a««tat Park-Mill, Go wer-Peninsula and at HimleyPark, Staffordshire; this fungus is a 
serious pest on young, plants. 

14) Ramularia sambucina Saco, on the lea. segments of Sambucus nigra at Studley Castle, 

15) Hormiscium -^alisporum Grove oh the stems of of Conium maculatum at Hereford. 


jjrs - On SpecUlisation in Parasitic Fungi with Special Reference to the Speoiali- 
■ sation Ol Rust on Cereals. — Montemartimi L., in RMsta * Patologia vegetale. Year 
Vlir, No. 2, pp. 33-44 ; No. 6-7, pp. 145-158, Pavia, igo6 

By the “specialisation" of species of fungi which aretwell character 
(i morphologically and which are shown to be parasitic on many plants 
meant their partictilar adaptation and fixation to different hosts so as 
form sub-species (also known as specialised species, biological species 
sister species). Ihey are 'distinguished from one another by physio- 
?ical characters, such as their ability to attack one or several species, 
even a group of species among the plant hosts. 

What is the value of these specialised forms ? Are they really fixed ? 
'e they distinct units capable of passing from one region to another, 
should they be looked upon as local forms due to the variability or the 
stfibution of the various plant hosts ? 

From observations which have been collected in various parts of the 
)rld doubt has been cast upon their stability and the suggestion has 
■en put forward that they are, rather, local adaptive forms, cprobably 
tiiporaiy^ which owe their origin to the various nutritive conditions which 
e offered to them by the different plant hosts. The suspicion has also 
isen that sometimes the localisation oh^ne or another of the plant hosts 
ly be due to the different conditions and difieient degrees of develop- 
:ftt of the hosts themselves and to the degree of their susceptibility, 
lich varies with these differences. 

The observations of a number of writers on the rust of cereals shows 
at when a given cereal develops late or in any unseasonable manner it 
Hnot offer any resistance to the invasion of the parasite, which normally 
pears to be localised and fixed on a different plant host. The fact cannot 
ignored that in some cases, because of the impossibility of migrating 
another host, a pleophagous parasite can become deSnitely monopha- 
as, Nevertheless the above mentioned facts lead to the conclusion that 
ifhe greater number of cases (and perhaps it is so in the case of rust) 

^ species remains pleophagous and only localises and spreads itself in 
^ecialised manner on the host or hosts w^hich every year offer it the most 
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suitable conditions for propagation and growth. However the species i 
always capable of passing on to other plant hosts when they are in a con 
dition rendering them liable to attack, so that it is not certain that th 
danger of infection between two different cereals has disappeared; it ca 
only have diminished, on the one hand by the rotation of crops by whic 
the different species are never at the same time in the stage at which the 
are most susceptible, on the other by the facility with which the parasit 
adapts itself to a certain food and changes it with difficulty, in 
of this the danger would always be great for plants developing late or on 
of season because of the presence of what are know as " transition species' 
(“ specie ponti ”) which possibly offer the parasite an intermediate fooc 
between that supplied by the old plant host and the new. It is thus deai 
that fungi, even parasitic ones, are very sensitive to the chemical compo. 
sition of their nutrition. • 

The writer’s researches on Alternaria Camelliae (Cooke and Mass) 
Montem. show that fungi are very sensitive to the chemical compositioi! 
of the substances in which they live, and that under the influence of food 
they easily acquire certain definite adaptive characters. 

Judging by the writer's experiments with various species such as 
Oidinm gnercinum Thum., 0. leucoconium Desm., Aecidium Violae Schm 
Phra^niidum siihcorticmm (Schr.) Wirt., Puccinia Malvacearum Mont' 
P, coronata Corda of oats, P. graminis Pers. of wheat, rye and Agrosiis a 
like sensitiveness is also seen with regard to the different foods which 
parasitic fungi can extract from the plants which they attack in the case 
of pleophagous fungi, or from the different organs or parts of an organ 
of one plant in the case of monophagous fungi, or even from the different 
stages of development of the infected organ itself. Among other thing} 
this sensitiveness appears in 'differences in germination, and in the ; ini- 
lence of the spores which are produced under these different conditions. 

Rust of cereals, or at any rate Puccinia Rubigo-vera D. C. f. Seedh 
Erikss., which the writer studied specially during 1916 in the Botanical 
Garden at Pavia, can pass on to various of the cereals examined — winter 
com, spring corn and oats — and the sensitiveness of the plants as regards 
this fungus varies with their age, but not uniformly for each species of 
cereal so that the period of maximum sensibility does not always fall 
at the same stage of development in each species. All these factors may 
account for the fact that a given cereal is badly attacked in some years 
while in others it is perfectly healthy, or vice-versa, according to whetlieT 
in the rotation of crops this species or that species is passing through its 
most sensitive period at the time when the spores of the fungus coming i 
from other infected croi)5 are most abundant. The phenomenon ma} 
be complicated in two ways: first by the action of the atmospheric condi 
tions on the degree of susceptibility of the plant and also on the virulenc« 
of the uredospones, and in the second place by the action of the plant 
host or of its organs in which the iiredospores originate, which may have 
acquired peculiar properties or adaptations. 

In any case there is reason to doubt whether in Italy at least the sO' 
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eaUed sp^sed forms are reaUy fixed, and the evidence points to their 
being rather adaptive forms due to the parallel development of the host 
and the parasite. ^ 

1329 - Research^ upon Peronospora parasitica a Pest on Cruciferous Plants. 

- Gauma^ B., in Cmtralblatt fur Bakteriolooie, Parsitenkundc und Infectionskrankkeiien 

Vol. 45 . Nos. 18-25, pp. 5 75 -') 77 - Jen^, 1916. 

Athough judge from their frequent occurrence the Peronosporales 
are the most wdely distributed group of Fungi, our knowledge of the dif- 
ferent species ^ still in a chaotic state. The writer has therefore experi- 
mented with Peronospora parasitica, which is parasitic on cruciferous 
plants, and has found that specialisation is carried to a very high degree 
For instant the species that grows on CapuUa cannot be transmitted 
to other plants, noi» can the species that grows on Brassica. In some 
cases the plant host is restricted to a single species in others to two or more 
species belonging to the same genus; thus the variety of fungus which at- 
tacks Sisymbrium officinale cannot infect S. Sophia, while P. parasitica 
will attack Brassica oleracea and B. Rapa. 

To obtain further information on these points numerous forms were 
examined from the morphological standpoint, comparisons being made 
between the oospores, the conidia and the conidiophores. Taking the 
size of the conidia as the fundamental point, the varieties of 
P. parasitica form a continuous line comparable with those described 
by Mubler (19^7) 3 .nd Schmidt (19^3) ^or the teleutospores of 
Melampsora, parasitic on Euphorbia, and the conidia of Erysiphe Po- 
lygon respectively. There are even some cases in which differences 
occur when the host plants are of the same family, for example, in 
Atabis, Cardamine, Nasturtium and Sisymbrium the differentiation of 
the conidiophores is even greater. 

These experiments prove that the specialisation of P. parasitica 
511 hosts of the siame family is, if possible, greater than it is in ’many of 
the JJredinales, 


'330 - Patents Concerning Preventive Measures against Plant Diseases and Pests. — 

See No. 1310 of this Review. 

331 - On the Appearance of Cryptogamic Diseases in Soils Cultivated with Potatoes 
for the First Time and Sown with Healthy Tubers, — prait 0. a., in journal 
oi Aiiricultural Research, Vol. VI, No. 15, pp. 573-575. Washington, D. C., 

It has generally been assumed by plant pathologists that if disease 
ree potatoes are planted on new land the resulting product will be free 
tom disease. 

The irrigation works, which have been carried out in southern Idaho 
lave brought large tracts of virgin soil under culth'atfon, but contrary 
0 all expectation the potato crop even in the these regions is anything 
lut free from disease. Wilt {Fusarium oxysporum Schlerct.) blackrot 
radicicola WoUenw.), jelly-end rot {Fusarium sp.), russet scab {Rhi- 
'^(^tonia), powdery dryrot {F. trichothecioides Wollenw.) and common 
(Actinomyces chromo%enus Gasperini) are all of common occurrence. 
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The writer has obtained interesting results by planting potatoe 
in absolutely virgin soil and on land which had been planted before wit 
barley and lucerne; all these experiments were carried out in Idaho. Xh 
results of these experiments are summarised in the adjoining XabI? 


Actinomyces chromogems 

Rhizoctonia 

Fttsarium spp 

vascular in led ion . . . 


Percentage of plants infected 


on virgin soil 


on soil previously 
^ planted 

with barley and lucerae 


9‘3 


4-7 


♦ Uss than 2.8 

5.6 » „ 5 



The following conclusions are drawn from the results obtained iron 
tliese experiments: 

1) Planting clean seed potatoes on new land does not guarantee 

a disease-free product. j 

2) A smaller percentage of disease may appear in the product when 
clean tubers are planted on land which has been sown with barley and 
lucerne than when similar tubers are planted on virgin soil. 

1332 - Storage- Rots of Economic Aroids. — h.crter l,. u , in journal oi AgricuiturdR, 
search, Vol. Vt, No. 1,=), pp. Fig ii I’l' UXXXI-I, XXXIII. Washington, D. I 

1916. 

Colocasia esculenta, C, indie a, Alocasiia sp. and Xanthosoma sa^iiti 
folium among aroids are largely cultivated in tropical and sub-tropica 
regions for the sake of the^'r tubers and aerial organs which are used fo 
food, they have now been introduced into the United States where the) 
are becoming of great economic importance. The diseases that attad 
these plants are therefore of considerable interest. The corms and tuber 
are stored in piles in the fields, being protected from frost by covering! 
of straw and earth; if these piles are not properly ventilated their content: 
are attacked by vaiicus forms of rot to such an extent that they are oftei: 
rendered unfit for food. Pour kinds of rot can be distinguished: i) 
black-rct which is caused by difierent species of Diflodia ; 2) povvden 
gray-rot, caused by Fusarium Solam ; 3) Sclerotium-rot, caused b> 
folium Roljsir, 4) soft-rot, caused by Bacillus carolovorus. 

Java black-rot — When the tissues are first invaded by the fungus 
there is very lit He change in cclour but the substances of the tuber or Mini 
becomes soft and pasty, a little later on the diseased parts tiirn nm 3 
pink and become much firmer owing to the loss of moisture. In^ 
gresses slowly. The first symptoms appear about 7 days after 
lation, but any time, rom 4 to 8 weeks, may elapsebefore the tissue 



DISEASES OF VARIOUS CROPS 


1853 


ompletely blackened. The middle lamella is dissolved and later the hy- 
,jiae of the parasite penetrate the cell walls and bury themselves among 
lie starch grains. Eventually the whole cellular structure is converted into 
t disorganised, powdery mass. Cultures of the following forms were 
,sed for the inoculation experiments which always gave positive results : 
;) diplodia iubericola isolated from infected plants belonging to the genus 
"^aloccistai 2) Z). iubeHcola from Ipomo&d Batatas i 3) D. Maclurae from 
I branch of Toxylon pomifemm; D. gossypina from cotton plants; 5) 
diplodia sp. from a specimen of Mangifera indica from Cuba. All the spe- 
;ies of Diplodia give rise to the same type of rot. The results of the in- 
sulation experiments arc given below. 



Colocasia 

esculcnta 

Xanlhosoma 
sagilii folium 

Co/offlstrt 

indica 

Alfjcasia sp. 

Inocalatiou 

Infection 

Inoculation 

Infection 

Inoculation 

Infection 

1 

Infection 

, iubericola from Colocasia 

36 

29 

' i 

5 

5 

i 4 

1 

1 

1 ^ 

5 

5 

, iuhericola fron ipomoea 

14 

9 

! II 1 

9 

5 

1 5 , 
1 

5 

4 

. Maclurae 

10 

4 

1 

5 

! - 


4 1 

0 

. gossypina . 

15 

10 

, 5 ' 

3 j 

— 


4 

4 

iplodia sp. from M. indica 

10 

9 

^ — 

— i 

— 

— 

— i 

— 


' Powdery gray-rot, — Infection usually begins in the wounds made by 
reaking the corms and tubers apart, showing that it is probably strictly 
■wound parasite, the diseased part becomes orange in colour and eventually 
[irn brown. The superficial tissues are attacked first and the softening 
Intends to a depth of about or an inch. On drying, the specimen 
prinks and takes on a dark grey colour. 

Fusarium Solani is the specific cause of this disease. Eor the in- 
sulation experiments cultures of Fusarium have been used that were 
)tairied from diseased plants of Colocasia and Ipomoea Batatas. 

^clerotium-rot. — The surface of a diseased tuber is covered with 
ttmeroiis sclerotia. The infected parts keep tlieir shape but tend to be- 
)nie stringy, and finally numbers of saprophytic fungi an 4 bacteria invade 
k superficial parts and they liquify and become putrid, Scleroikm 
is the cause of the disease as is proved by the positive results of 
uculation experiments. It attacks Lycopersicon esculenlum, Arachts 
pogaea, Brassica oleracea, Gossypium sp., and Viola spp. indifferently. 

Sojt-roi. - Soft-rot develops in the fields as well as in tlie storage 
aces. The tissues soften and acquire a very unpleasant smell although 
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there is no discoloration. The middle lamella Is dissolved and nim, 
ous bacteria develop in the intercellular spaces. Inoculation 
ments show that Bacillus carotovorus is the cause of the disease. 

Moisture and temperature play considerable parts in all these disea^ 
Fiisarium Solani is mosts dependent upon the presence of moisture, 
its spores will not develop unless they lie in a thin film of water therefd 
when artificial inoculations are made the tubers have to be moistej 
to start the development of the fungus. Sclerotium Rolfsii also requij 
a certain amount of moisture which is best supplied by spraying a ’ 
times with an atomizer. The various species of Diplodia flourish u 
in a dry environment. 

High temperature? encourage rot to such an extent that it is ad^is 
to keep the tubers and corms in a well ventilated place at 8o to loo 
Bacillus carotovorus alone is able to produce rot at a temperature b 
than 90 C. 

1333 ^ Diseases of Some Forage Plants in Natal, Union of South Afriea.^VA5 

BjiL P. A., in The Agricultural Journal and Small Holder of South Africa, Vol. iv Xo 

pp. 37-39, Figs. 1-6. Johannesburg, 1916. 

The writer records the presence of Helminthosporium iurcicum Pi 
on Soudan grass (Sorghum vulgar e var.). This fungus has only becno 
served on Soudan grass in two localities in Natal and not at all in t 
other provinces; it has been recorded on maize however in Portiigut 
East Africa, in Rhodesia and in Natal. Maize and Sorg/iww are also kcoi 
to be the hosts of this parasite in America and in Europe. Probabhi 
fungus has migrated on to Soudan grass from some other plant eitij 
wild or cultivated. 1 

Rhodes grass (Chloris Gayana) in Nartal is attacked by Tolypi 
rium Chloridis P. Henn. and by Epichloe sp., T. Chloridis is unknoi 
and Epichloe spp. is not recorded on Rhodes grass in the other provimj 
of the Union. 

Helminthosporium crustaceum P. Henn. is already known to oc 
on forage plants in the Transvaal, in Cape Colony and in Zuliiland, i 
it is now recorded from Natal on wire grass (Sporobolus indicus). 

Paspalum, especially P. dilataium, is very seriously attacked 
Claviceps Paspali S. and H. P. virgatum has hitherto been conside 
immune, but rec'ently it has been discovered that C. Paspali attacks t 
species too. C. Paspali is as wide spread in Natal as it is in the Tra 
vaal and very rigorous inspection of seeds is recommended to preu 
its introduction into healthy regions. 

The sporA of Ustilagineae in general adhere closely to the seed a 
are very resistant, so that it is not advisable to feed infected fodder to catt 
In South Africa formalin (0,5 per cent) is found to be very useful for ^ 
infecting the seeds, although sulphate of copper is also used (i 
gallons water). 

In cases where the fungi produce their spores only on the 
host plant and where the grain is not to be gathered in it is suggeste 
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omforium which the writer described ntirUr ^ a flew sp^ies 
probable that this fungus can also attack Soudji^ 

Urn var. sudanensis) which is very like SorphuyFTl 
hefactthatitisan,annual. The to tW f I t ^ 

ests that the infection is not lirnited to f ^ 

^the sead but that the fungus is able to iSeJt°7e f U^dSf 
I as IS the case in many of the other Gramneae. ^ 

..“ssri “ *“•" “■« -Ml". - ». 

-Reswrches on Blight in Seedlings with Special Reference tn thnui 

nUtUmskrmk heUen , Vol. 45, Nos. 6-14, pp. 244-256, 

The writer gives a short account of the previous work that has been 
ion the subject of blight in seedlings and then goes on to describe his 
experiments wkch were carried out at the Institute of Agricultural 
enologt' at Gottingen. Different parasites can give rise to thSasl 
rdmg to Hesse and the writer, Pythium De Baryanumis found ^a 
oil spinach, Camehna, Lefiiium, Limria, Matthiok but only rarelv 
abbages. Artotro^us hyinosporus with hirsute oospores only appears 
secondary saprophjde. According to De Bary Sderotinia scleroUorum 
und on the young plants of Brassica, Phamlus, Petunia and Zinnia 
M FMkeltana is found by Kyropouios on Zinnia eUgans : he 
.records Boiryhs ctnerea from young plants of Tonnia and Bmsska. 
iRmer and Richinger state that Phoma Betae lives on beetroots, and 
OMN has discovered Olpidium Brassicae on the seedlings of Bmsica. 
y Stoermer, Eichinger and the writer all record Moniliopsis Ader- 
.1 from young plants of beetroots, Brassica and Raphanus Radicuk 

ine present experiments show that the seedlings are attacked : 1 ) be- 
wehrst leaves have developed, in which case the young plants usuallv 
■i] when several leaves are developed, in which case the hypocotyl 
destroyed down to the fibrovascular vessels and the plant may 

The fungus which has been found has a strongly developed mycehum 
numerous transverse septa. At first the protoplasm is granular and 
'gfueous, but later on numerous vacuoles are formed. In a damp 
sphere an aerial mycelium is produced which branches out almost at 
angles. Two types of reproductive organs are found : i) small cells 
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of the Monilia type, wider than the mycelium and richer in plasma ; so fa; 
no one has succeeded in isolating these cells and raising the fungus hon 
them ; 2) pseudosclerotia with a dark nucleus and a clear envelope, urhicl 
are produced by the Monilia type of cells just described and which ma^ 
be as large as a pin’s head. They produce no apothecia and undergo nc 
resting stage before giving rise to a new my<celium. The fungus foimc 
in Brassica is identical with Moniliopsis Aderholdii Ruhland which is known 
as « Vermehrungsschimmel » and is very greatly feared. 

The most successful remedies are : to sow the' seeds sparsely and to 
sterilise the soil with steam, or by waterii^ it with boiling water, or by 
the addition of toluol. 

1337 - Citrus Canker {Pseudomonas Citrf) in the Philippine Islands. - (,} 

Wester P. J., in The Philippine Agricultural Review, Vol. IX^ No. 2, pp. 155-157 
nila, 1916. 

Citrus canker {Pseudomonas Ciiri) originally comes from the East 
where it is wide spread in China, Japan, India, Ceylon and in the Malay 
States. It seems to have been introduced into America from Japan on 
dims trifoliata and it ocairs in Florida, Alabama, Mississipi, I^uisiana and 
Texas. 

The writer discovered it for the first time in the Philippine Island 
at the Experimental Station at Tamao in 1912, but no great harm wa 
done until the end of the rainy season of 1914- disease has been records 
also at Bulusan and at Baroelona (Sorsogon), in the province of Tayaba 
and at Laguna and Batangas ; it occurs on the following species of Citm 
C. macYophylla (alemow) ; C. micrantha (biasong) ; C. Wehherii var. m% 
tana (cabiigao) ; C. Hystrix (cabuyao) : C, mitis (calamondin); C. Wehberi 
(calpi); C. Hystrix var. bofwlensis (canci); C. Hystrix var. torosa (colobot) 
C. pseiidolimonum (colo*colo) ; lemon (C. Limonum) ; C. SoiUhwkkii (0 
mao) ; C. limetta and its variety aromatica; C. excelsa and its variety davi 
oensis (limon real) ; mandarine (C. nobilis) ; orange (C, Atiraniium) ; p 
melo (C. deamana) ; C. micrantha var. microcarpa (samuyao) ; C. ml^am 
(sour orange) ; Ae^le glutinosa (taboc) ; C. longispina (talamisan) ; C. no- 
bilis var. papillaris (tizon) and C. irijoliata. 

The least susceptible species, which proved in fact to be almost inimnne, 
were C. nobilis, C. nobilis var. papillaris, C, mitis, C. Webberiivar.morJm, 
on the other hand C. pseudolitnonutn, C. Limetta var. aromatica, C. lon^i- 
spina, C. excelsa var, davaoensis and C. Wehherii are all very susceptible to 
the infection especially in the first stages of growth, that is when tk 
plants are still in the nurseries, C. Aurantium and C. decutnana arevety 
variable in their resistance to this disease. 

The following preventive methods have been successfully used : i) ap- 
plications of formaldehyde once in every ten days; in the proportion 0 
I part of formaldehyde to 20 parts of water ; 2) extensive pruning to suppT^^ 
all the leaves and branches that show any trace of the disease. j 


(i) See also R. July 1915, No, 763. 
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- Diseases that Attack Vines in Ontario, Canada. — See No. 1350 of tiiu Review , 


WEEDS AND PARASITIC FLOWERING PLANTS. 

.jg - Xanthium canarfense, a New Weed in Southern Australia. — The Journal 

' of ffiC' rigricuUufe of South Australia, Vol. XIX, No. lo, pp. 898-900, 1 Fig. 

Adelaide 1916. 

Xanthium cmadense Mill, which is a weed of Aniericau origin has ap- 
eared at Renmark near the Murray w^hence it threatens to spread into 
le adjoining regions. The proper authorities have however taken ener- 
etic measures to destroy this plant before its seeds can ripen, a precaution 
,hich is very necessary as during the floods the seeds would readily be 
jsseminated into all the low lying regions bordering on the Murray. 

640 - Echium vulgare and Phytolacca oetandra Harmful Weeds in New 

r 2 ;ealand. (i) — Atkinson E-. in AV® Zealand Department of Agriculture, Industries and 
Commerce, The Journal of Agriculture, Vol. XII, No. 5, pp. 381-3^5. 2 Figs. Wellington, 1916. 

A description of viper’s bugloss {Echium. iml^are L.) which is very 
ide spread in New Zealand and more especially in the province of Marl- 
orough where it invades pastures whose soil is dry and light. Cattle refuse 
) touch this weed. An account of inkweed {Phytolacca oetandra L.) is 
[so given. This weed predominates in the north and is one of the most 
nportant in the province of Auckland. Its dispersal is undoubtedly effected 
k’ birds which eat the fruits and drop the undamaged seeds with their 
kcreta. 

: INJURIOUS INSECTS AND, OTHER LOWER ANIMALS. 

Li Locusts in Java. — Roepke W., in Teysmannia, Year 26, Nos. 1-2, 6-7 and 
I 12, pp. 115-124 337-358 and 758-790, 2 rigs., 7 pi- Hatavia, 191,5. 

The writer gives a brief account of the occurrence of locusts iiiVarious 
ratries, and refers to his observations on the recent appearance of these 
^cts in the island of Java, 

Almost all the locusts found in Java belong to a species which is also 
ind in the British Indies, Cyrtacanthacris nigricornis (Acridnm mda- 
:om€). They infested the coffee plantations in the middle cf Java about 
)ears ago, and appeared again in 1897 in this and in other regions, and 
ally at the beginning of 19x5 they invaded the island again their chief 
jective being the teak forests {Tectona ^randis) in the middle of the island , 
reral places in the east were also attacked but to a less extent. 

The pest reaches its maximum towards the end of the rainy season 
id disappears at the end of the hot weather (which lasts nearly 6 months), 
biatie conditions have a good deal to do with the appearance of the lo- 
ks and the writer believes that they are most likely to occtir m years when 
|e rainfall is below the average. He has found several kinds of locusts 

I) See also R. March 1916, No ,363 : 1916- 821 ; T. August 1916, No, 94 TW 
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lit of these C. nigricomis is the only one that is harmful. Unlike the 
uropean and African locusts this species does not travel over verygr^^^ 
i^ances. 


The foliage at the tops of the trees is first attacked, and then the insects 
)read to the other leaves. They show a decided preference for maize 
jcod-trees, Castilloa and Artocarpus incisa, but failing these, other plants 
'e attacked ; rice and other cereals, with the exception of maize, are not 
)wever damaged. 

The writer has discovered a fungus which kills these locusts wholesale- 
has been identified as Metarrhizium Anisopliae and it is prevalent durin ' 
le rains and attacks the adult insects principally. Among other natur^ 
lemies are Mylabris postulata and Scelio javanica which destroy lar?e 
.imbers of eggs. ® 

Finally the preventive measures in use in Europe and Africa are des- 
_ibed, but the writer believes that in Java the locusts will be exterminated 
more effectually by their natural enemies than by artificial means. 

1342 - Studies Coneeming the Application of Hydrocyanic Acid as an Insecticide 

(i) — Stone G. E-, in Journal of the New York Botanical Garden, Vo 1 .XVII,No. 19^ p 
97-103. New York, 1916. ’ 

Hydrocyanic acid, which is so extensively used for fumigating insect 
pests, possesses the disadvantage of burning the leaves and flowers of th 
plants on v^hich it is employed. In this paper the writer shows tliat ik 
sensitiveness of the plant towards the action of the gas varies howeTCr, 
even at the same stage of development, according to the conditions of light 
and moisture which have acted upon the different organs during theii 
growth. 

Five patches of pumpkins were used for the work on light intensity, 
the first four being covered with canvas shades so that the intensity of the 
light falling upon them could easily be regulated. In the fifth the plants 
were exposed to the ordinary light of the greenhouse which was reckoned 
as having an intensity of 100. The development and the form of tie 
vegetative parts in the several groups varied considerably as is shown in 
Table I. 


Table T. The effect of light intensity upon growth {measurements given incms). 


Relative light intensity 

Average height of plants 

Average diameter of^petiole 

Average length of intemodes .... 
Average length and breadth of leaves 


7 1 . 1 

24,00 

26.00 

22,30 

23.30 

0.44 

0.53 

17.30 

7.00 

70.90 

90.30 


Series 

”7 1 


48.00 

17-30 

0.53 

5-90 

62.60 


74.00 ! 100.00 

19.901 i 5 - 5 <’ 
0,66 1 0.7^ 
4.30 1 4 -^ 
80.20 1 85.50 


(i) See also B. June 1911, Nos, 1966-1967 ; B. July i 9 ii» No. 2340; B. June 
B. February 1914, No. 191 ; B. June 1914, No. 587* 
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The sensitiveness of. the plants to the action of the acid varies inversely 
ith the light intensity. The leaves in the first series, which developed 
ider unfavourable lighting conditions, were badly burnt, sometimes being 
;iled outright, while those of the fifth series, under normal conditions 
ere only slightly damaged. 

The effects of the soil humidity were equally clear but in this case in- 
rease of humidity was accompanied by an increase in the sensibility of 
le plant to the action of the acid, in spite of the fact that the vegetative 
arts are much more developed (See Table II). 


Table II. ^ The effect of soil moisture upon growth 
[measurements given in cms). 


oil moisture per cent ........ 

Lverage height of plants 

Lverage length of internodes . . . . . 

Average length of petioles 

IvLtage diatnetef of petioles .... 
lverage length and breadth of leaves 




s 

erica 



■ 

3 j 


4 1 

5 

6 

10.00 

! 

i5.oo| 

20,00 

50.00 

60.00 

70,00 

6.201 

7.50 

10,20 

1 

! 13.00] 

i 7 ' 5 o 

i 21.20 

4,20 

4.50} 

5,20 

5.50] 

7-50 

i 8,20 

1.30 

■ 

2,20 

3 - 20 j 

4.00 

3.20 

0.30 

1 o.3oj 

0.40 

0.45! 

0.55 

0.50 

i 6.25 

! 

39.50; 

67.50 

162.50: 

225.00 

285.00 


The plants belonging to the sixth series which were the most succulent 
tid vigorous were also injured the most by the acid, The same vegetative 
rgans at exactly the same stages of development can exlubit very different 
egrees of resistance according as their development has been influenced 
dncipally by the light intensity or by the soil humidity, and both these 
actors are apt to vary even in restricted limits of time and space. 

Trom these considerations several useful suggestions arise as to the 
inie at which fumigation should be practised and the method whicli should 
)e used. Excessive moisture in the air has the same effect upon the tissues 
IS a high moisture content in the soil, that is, the cells become turgid with 
jery thin walls, so that the acid should not be applied in damp or rainy 
veathcr. In such cases it is advisable to wait until 4 or 5 sunny days have 
ucreased the resistance of the cells and then to choose a starlight night 
without a moon when the functional activities of the leaves are at their 
•owest so that the tissues are less sensitive to the action of the gas. 


t343 ' Experiments Concerning the Destruction of Lepidiota aWohirta, a 
Coleopteran Pest on the Sugar Cane in Queensland, - e., m Queensland 

' Bureau of Sugar Experiment Staiions, Divisim of Entomology, Bulletin No, 4, pp. i-M, 
1 PI. Brisbane. 1916. i.- -l v. u 

In this paper the writer gives an account of the results which he ob- 
ained from a series of experiments carried out with a view to n mg ^me 
•heap and efficacious means of destroying the larvae 0 e grey a 
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beetle (lepidiota alhohirta Water.). These larvae do a great deal of damage 
in sugar cane plantations by boring into the rhizomes ; they are character 
ised i) by their extreme voracity / 2) by their habit of swallowing a larg^ 
amount of earth which passes unchanged through the body. These 
features at once suggest the possibility of killing the insects by poisoning 
the soil in w'hich they live. The writer has made numerous attempts of 
this kind using various substances, but wholly satisfactory results have 
only been obtained with Paris green mixed with damp soil in the propoition 
of about 1/^ lb. to a cubic yard of soil. 

Such an operation is too costly for practical use in addition to the fact 
that it presents serious difficulties of manipulation. Better results can 
however be obtained by mixing the earth with poisonous vegetable 
products, such as the leaves of the Mauritius bean or o^the cow pea "(pjg«a 
Catjang). These plants also have the advantage of acting as manure. 
The leaves are treated with a mixture of sugar and water (i part of sugar 
to 3 parts of water) and then they are watered with a solution of Pahs 
green and mixed into the soil Experiments conducted on these lines 
give entirely positive results : out of 1 7 larvae, 10 were dead at the end 
of the first "day, and the mortality reached 100 per cent a fortnight later. 
The poisoned leaves of the cow pea have the great advantage of remaining 

poisonous and attracting the larvae even when they have been in the 
ground for a month and are nearly decomposed. 

Field experiments have not yet been tried. The writer suggests that 
one of the leguminous plants mentioned should be sown along the lines 
of sugar canes, and that it should be buried in the ground after spraying 
it with Paris green fremi an ordinary sprayer. 

The results of comparative experiments using Paris green and arsen- 
ious anhydride are given below. 


Paris green : 

Lan-ae killed by the end of the first week 5B per cent 

*' ” ” ” ’>■’ ’> second 75 per cent 

third ” or. 60 per cent 

Arstaiious anhydride: 

Earvae killed by the end of the^ first week 16 per cent 

second ’’ -’5 per cent 

thin I ” per cent 


The mortality when arsenious anhydride is used i.s certainly inferior 
and as the cost is six times as great as that of Paris green the latter is to 
be preferred. 

1344 - Xanthorhoe praefectata, a Pest on New Zealand Flax (Pbormtum 
tenax) in New Zealand. — Miller D., in New Zealand Dcpuitment of AsnctiUm, 
indusrtiei and Commerce, The Journal of Agriculture, Vol. XII, No. fi, PP- 
Wellington, tQifi. • , , , r 

The larvae of the New Zealand Flax grub {Xanihorhoe fraelecMif 
attack Phormium tenax in New Zealand, but no great harm is 
in the region of the Makerua Swamp. These larvae dislike sujihgM. » 
in consequence spend the day at the base of the plant host in hi mg a 



INSECTS, BTC., INJIIRIOUS TO VARIOUS CROPS 


l86l 


le dead leaves and other vegetable refuse only emerging during the night. 
Ithough they can live in very*varied situations they prefer marshy soils 
^obably because these offer the most favourable conditions for their later 

jvelopnient. 

The mimber-of these parasites is greatly reduced by the birds that 
aunt the marshes and further work will doubtless lead to some effica- 
oiis method of exterminating the pest. 

545 - Aphis pseudobrassicae a Pest on Brassica and Raphaaas spp« in 

AineriCft4 — DaviS J. J. and Satterthwait a. 1'., in Purdue University, A^riculiwal 
E.xperiwenfai Station, Bulletin No. 185, Vol. XVIII, pp. 915-940, Figs. 1-7, Bafayette, In- 
diana, 1916. 

Aphis pseudobrassicae Davis (false cabbage aphis or turnip plant 
Hise) is very wide ^read in North America, having been reported from 
he following localities : Walnut-creek, California ; Fcrt-Collins, Colorado ; 
iainsville, Florida ; Evansville. Goshen and Lafayette, Indiana ; Wel- 
ngton, Kansas ; Forest-Hills, Massachusetts ; Greenwood, Mississipi ; 
Jeneva, New-York ; Salem, Ohio ; College Station, Texas ; Madison, Wis- 
onsin ; Treesbank, Manitoba ; and Orono, Maine. This insect is also 
now at Pretoria in South Africa. 

It attacks cmciferous plants exclusively and undoubtedly much of 
he damage attributed in the past to A . hrassicae has really been caused 
)y this species. The two species differ widely, as A . pseudobrassicae has 
iorsal reticulate areola and also the winged females possess sense organs 
phich lie in the fourth antennal segment. 

The following host plants are enumerated : Brassica Rapa, Rhaphanus 
\aiivus, B. oleracea, B, oleracea acepkala, Brassica sp. (mustard), Brassica 
ip. (wild-mustard), B, ni^ra, B. Napus, R. Raphanisirum, Matihiola, Capsella 
^wsa-pastoris. 

Among the natural enemies of this parasite are: Diaretus rapae Curt., 
achy-neuron micans Howard, Aphidoleies sp. and also a fungus, which 
probably Empusa Aphidis. 

The writer suggests the following preventive methods : i) applications 
; a dilute extract of tobacco mixed with soap-suds, the insecticide must 
dually come into contact with the insects which are usually to be found 
n the under surfaces of the leaves ; 2) fumigation with prussic 
dd which is obtained from sulphuric acid and sodium or potassium cy^a- 
ide, Great care must be taken in using this substance owing to its highly 
oisonous properties. 

J46 - Cboius caitleyae il sp. and DiorymeUus latvimargo n. sp., Curcu- 

lionid Pests of Orchids in America. — cilvmpion g. c., in Entomiogist's Monthly Ua- 

p^azinc, Vol. Ill, Seiies 3, No, 21 {No- 628), pp. 200-202. London, i9V>- 

A description of two new species of Curculionids belonging to the 
jcnera Cholus and DiorymeUus, which have occurred as pests in a green- 
jouse in Bergen County (New-Jersey) on orchids from Brasil, Colombia, 

h tral America, etc. ... 

Cholus cattleyae has been observed on Cattleya g%gas where it attacks 
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not only the aerial p^rts but also the . underground organs. It its cha- 
racters this insect approaches C. forbesi Pasc. which was bred in I^ondon 
on an orchid from Ecuador, and also C. nigronoMus and C. nigromaculatu^ 
Champ, both of which are found in Nicaragua and Panama, ^he same 
species has been record^ from an orchid house at Milwaukee (Wisconsin) 

DiorymeUus laevimargo lives on the flowers of Cattleya, it will also 
attack the flowers of Dendrobium and it is recorded from a greenhouse at 
Ithaca (New-York) as a pest on the hypogeal parts of orchids. This 
species resembles D. 12-striatus Champ, from JPanama in its characters 

1347 - AJfeurocantbos wog/umi, a Hemipteran Pest on Several Cultivated 

Plants in the Is^d of Cuba. — Johnston J . R. and Cardin P., in Modern Cuba-Cuba 

Modcrna, Vol. 4 (8), No. 6, pp. 8-11. Havana, Cuba, 1916 : 

Aleurocanthus woglumi is recorded from several species of Cityu^ 
coffee, mangoes and other plants in the country surrounding Guantanamo 
(Cuba). A description of the insect is given. 

1348 - Idioeerus niveosparsas and /. clypealisy Rhyncota Parasitic on Mango 

Trees in the Philippines. — wester P. j., in The Philippine Agricultural 

Vol. IX, Ko. 2, pp. 159-160. Manilla, 1916. 

Every year a great deal of damage is caused to mango trees by Idio- 
cerus niveosparsus and by the mango-hopper (/. clypealis), and in some 
seasons the whole crop of fruits is destroyed. 

The females lay their eggs on the delicate leaves or in the inflorescence, 
and pierce the tissues to get at the juice, so that the young flowers and leaves 
eventually drop off. There are several generations every year, the most 
important appearing during the flowering season of the tree. 

As a means of prevention it is suggested that emulsion of crude oil 
and of train oil should be applied until the fruits are too fully developed 
to be injured by the insect's attacks ; the applications however must be 
renewed every ten days. 

1349 - Lygus splnolae and L. praieasisy Rhyncote Pests on Vines in Austria - 

Fulmek Leopold, in Zeitschriit fur Pflanzenhrankheiten, Vol. 26, Nos. 6-7, pp. 323-3i<). 

Stuttgart 1916. 

In 1914 the writer received larvae and adults of one of the Rhyncota 
which had done a great deal of damage in the spring in the vineyards in 
the south of the T>to 1 . The specimens were sent by L'r. Orsi of the School 
oi Agriculture at San Michele, and were identified by Miestinger as 
Lygus spmolae Mg. At the same times similar specimens were received 
from a vineyard near Ligist (Styria) with the information that the shoots 
damaged by the insects were retarded in their growth and the flowers 
often dropped off. At the end of April 1916 the writer feceiveed again 
from the vine gro^ng country round Ligist some damaged vine canes 
containing several young lar\^ae. A little later on some adults of Lygus 
pratensis, a widely distributed species, were received from the same distnU 
From the detailed report furnished by the sender it appears that 
gist district has suffered in this way since 1897, but that the parasite a 
not been marked down as the cause of the mischief until 1912. The young 
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At the end of April 1916 the wnter examined vine shootLnd found 
among the young leaves which were still unfurled very numeroriame 
yellovnsh-green in colour, and hardly more than i mm long and extrme 

7u showed numerourb^n 

hollows m the dned up tissues, usually arranged end to end beT4eu the 
chief veins. In the leaves which were most severely injured the whole 
surface was y^ow, the discoloration spreading from the edges towS 
the middle, ^e wounds occurred regularly and almost exclusively 011 
the upper surfaeei of the hairy young leaves; under a microscoS the 
spots were swn to be hollows m the leaf tissue. The older patches 
were surroimded by a wrinaed brown region and the hole itself had 
often pier«d the leaf nght through; these perforations became larger and 
larger as the leaves grew. ^ 

When old« leaves were attacked by the insects they became more 
or less wnnkl^, while the younger leaves were completely withered If 
they were not too severely attacked the more advanced leaves occa- 
aonaUy became almost normal m appearance in the course of the summer 
but they could always be recognised by the brown lines and scars mention- 
writer examined older shoots in the Ligist district 
at the end of May they only bore injured leaves at the upper ends while 
those at the bases were normal. 

At the end of April there were generally several lan-ae hardly i mm. 
long on every shoot. In colour these were a clear greenish -yellow and 
on the under surface of the body between the legs was a rostrum which 
could be extended, and which terminated in a sharp point. With this 
TOtmin_the insect pierced the delicate tissues of the plant and ‘sucked out 
the juice. At the beginning of larval life the legs and the antennae of the 
ms«t are very long as compared with the compact body; during the course 
01 development there are several moults. 

The adult insect varies in colour from a grey-brown to a greenish-grey 
mottled with dark or reddish brown. The colour and pattern of the wing- 
ed insects is very variable. The most distinctive characters are : the size 
ot the body which lies between 5 mm. and 6 % mm., the black outer edge 
to the anterior pair of wings, the relatively short antennae and the pre- 
legs^ rings which are usually found on the posterior 

The habits of this new pest are too imperfectly kn^wn to allow of the 
^ option of preventive measures. Ver\' often the winged spring form 
TygMs pratensis is found in autumn on herbs and fow-growing plants 
m fields and gardens or by roadsides and in clearings. According to Reh 
s insect often emigrates on to lucerne, beetroot, potatoes, hops, to- 
acco, cabbages, cuctunbers, celery, maize,, wheat, fruit trees, straw- 
^n-ies and flowering plants, which are damaged by its sucking out the 



1864 INSKCTS, ETC. INJURIOUS TO VARIOUS' CROPS 

— ^ 

sap. This emigration is analogous with that of Calocorh fulvomacuU 
tus which lives originally on shrubs and low growing plants and wlu^ 
sometimes injures hops quite seveitely. Just as ^ the hop has sev^ra 
enemies, in addition to C. julvomaculatus, C. norvegict^s, Lygus spinola, 
and Adelphocoris vandaliciis which emigrate on to it, so the ring [. 
attacked by more than one species of field Hemiptera, the minimun 
number being two, namely : L, prutcnsis and L. spiftolae. 

It is not yet certain that spraying the vines with insecticides wi| 
serve to protect them againsts the larvae of Lygus which are very tena 
cious of life. Dufour's remedy (2 lbs. insecticide 6 lbs. soft soai 
and 22 gallons of water) or i-i parts of tobacco extract mixed with : 
I per cent solution of soft soap, seem to be the most satisfactory liquid 
for destroying the parasites when the larvae are nwst numerous. Th( 
most important precaution to adopt is the destruction of anything whid 
can afford the insects shelter in the winter (burning dead leaves etc.) 

1350 - Plant and Animal Pests on the Vine in Ontario, Canada. — Caesar i. 

TiiOvnTt J. 'E , in Ontario Department of Agriculture, Fruit Branch Bulletin 237, pp. 35.^^ 
Fig. Toronto, Ontario, 1916. 

The first of the joint authors of this paper treats of the insects whicl 
attack the vine in Ontario, giving brief descriptions of them and suggest- 
ing appropriate preventive measures to be adopted against them. 

The most important of these insects are: the grape-leaf hopper {Ty 
phlocyba comes), the grape-vine flea-beetle (Haltica chalybea) and the rose 
chafer or rose-bug {Macrodaclylus sttbspinosns). None of these insect; 
is invariably to be found in every vineyard in the province, their attack: 
are local and often separated by long intervals. 

Among the less important animal pests are the following: the grap( 
berr\^ moth {Polychrosis viieana), the grape root- worm {Fidia viticida 
and the grape plume moth (Oxyptilus periscelidactylus). 

The second section of the paper deals with the diseases to whid 
the vines in Ontario are subject. 

Almost all the common diseases have been recorded from the rine- 
yards in the province, but happily, it is very rare for any one of themtc 
occasion serious losses over large tracts of land. However there have beer 
serious epidemics of black-rot {Gnignardta Bidwellii) and frequent loca 
attacks of mildew (Plasmopara viiicola) and of oidium necaior) 

In addition to these three diseases the writer also describes anthracnosf 
{Gloeosporium ampelophagum), side arm iFusicocam viticolum), crown 
gall (Pseudomonas iutmiucicns) and a non-parasitic disease known a: 
chlorosis. 
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J351 - The Pl^ue of Voles and its Sudden Disappearance in the District of Ouman 
Kiev, Russia, in 1915. — Pocchkob'l K. B. {Rossikov K. \v.) in t3eMAed)oMHei'mff. 
faseim {The A grmltural Gazette), Sos. 31,32, 33, 35, pp.860-862, 885-886, gop-rjii, 
1,^7-958. Petrograd, 116. 

During the last three years several Russian provinces have suffered 
v^ery severely from an invasion of field voles; in Russia in Europe the pla- 
gue has been most violent in the south and southwest and in Poland. 

The writer was detailed by the Department of Agriculture to deal 
ivith tliis plague in the south-west, where special attention was directed 
io the Ouman district (Kiev) which was of theoretical as well as practical 
nterest owing to- the exceptional speed with which the country was 
3verriin and to the sudden and complete extermination of the invaders. 
The first sign of the invasion in this district was noticed at the end of the 
junimer of IQISI attacked did not include more than 25 acres of 

iviiiter crops. In the spring of 1914 more than 2750 acres were invaded 
ind towards the beginning of the autumn the area was increased to 27 500 
acres, and it has since increased still further. 

Fields sown with spring and winter corn, beetroots, clover and lucerne 
(v-eie all overrun by MictoiHs arvalis Pall.; in the same fields Apodemus 
iimius Pall, and Mus musciAlns horhdanus Nordni, were also found, and 
less frequently Mycromys miniiim Pall, and Cricetulus aremrius Pall, 
In clover and lucerne fields lying in damp places Microtus arvalis and 
r/;/onowys ratticeps Keys and Bios, occurred. In oak woods and mixed 
roods Evotomys glareolus Schr. came first in point of numbers, followed 
by Mus syhaticHs L., in copses and clearings Microtus arvalis was the 
post frequent, Chionomys raiticeps however appeared to a small extent, 

I Concerning the actual number of the invaders the following data are 
jiven. At the end of the summer of 1913 there were approximately i 
ir 2 burrows present to every 5 square 5^ards ; in the spring of 1924 the 
lumber had increased to 10 or 20, with 2 or 3 nests. The nests belonged to 
\licroius arvalh only. Later observations show that the area was not uni- 
ormly invaded; in the north-east of the district the average number rf 
nirrows was i»to 5, in the south-east 5 to 10, and in the north-west 10 to 
!o to every 5 square yards. Dealing only with small- holdings, the least 
lensely populated area included about 67 622 acres, the average number 
rf burrows, that is 5 to 10 per 5 square yards, was found in 62 420 acres, 
the maximum in 12 137 acres. The land belonging to large land 
iwners was invaded to the same extent. By the autumn of the same year 
be numbers were more than doubled, so that on an average there was 
1 nest to every 5 sqitare yards or about 1000 to the acre. Taking it for 
[lanted that each nest contains a male, a female and two young ones (the 
Ordinary number of young being however not less than 6) it is clear that 
here were at lea.st 4 000 voles to an acre. 
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Considerable damage has been done to crops. On the land so 
with winter cereals the yield of grain was reduced by 2 quarters per 
with clover and lucerne over a ton per acre of the crop was lost and in so ^ 
places there was no clover and lucerne left at all. In short, taking ^ 
merous areas of 25 acres, it was calculated that at the end of June 
were 100 to 150 burrows to every 5 square yards, and to give some 
of the number of nests it is only necessary to add that they were arrana^ 
on several levels one above the other. For nianplds the loss was est' 
mated at 5 to 6 cwts. per acre. In the other districts of the proidn* 
of Kiev and in neighbouring provinces the invaded area was smaller a ^ 
the voles were less numerous. 

The Zemstvo for the Ouman district in the autumn of 1915 allowed 
£ I 960 to be devoted towards exterminating the* plague. The othl 
Zemstvos adopted a similar plan of action. 

The second half of the autumn of 1914 was characterised in the m 
vince of Kiev by persistent rain, a little snow and frequent variations i 
the temperature between - 50 C. and 8° C. The winter was exceptiona 
damp and cold, with little snow but with so much rain that the fields be 
came marshy. 

Towards the end of Jamtary 1915, a local agricultural organisatioi 
made, a careful surv^ey of the region which was attacked most severelv 
with a view to exterminating the voles. In two of the lowest lying 
stricts it was noticed that there was an obvious decrease in the number 
of these pests in the fields planted with winter crops. Bacterial cultures 
had been prepared by the Institute of Bacteriology at Kiev to be used 
in dealing with the voles, but before having recourse to these, the writerJ 
accompanied by the farmers of the district, made a second series of ob' 
servations on April 26, and he recorded in these two districts that almos 
all the voles belonging to the species recognised in 1914 had died off, noi 
only in the fields bearing winter crops but in all the other localities thal 
had suffered from the invasion. 

In the spring floods to a depth of 8 inches had prevented last year's 
holes and burrows from being seen. In several places new holes werr 
observed which had been made by animals that had escaped drowning 
by hiding in the stacks of straw left in the fields. In other place] 
which had been less severely attacked and whose physical characters wei 
rather different, the voles had suffered in the same w^ay; that is, in thelo^ 
lying fields which w’ere flooded the mortality was very high, and in higie 
places which had been untouched by the floods there were not more tiai 
5 or 10 burrows per acre, as against 30 to 40 per 5 square yards in thepre 
ceding autumn. 

Judging from the fact that the species principally' observed in 
Oilman district ilo not hibernate and must therefore leave their holes evei 
day^ even if it is only for a .short space of time, and also taking ini 
consideration the very' unfavourable metereological conditions existo 
during the winter T914 15, the writer concludes that the sudden extenniaa 
tion of the voles in the south-west of Russia was due to the weather. 
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onfirmation he gives an account of the results of laboratory experiments 
ealing with the effect of sudden temperature changes upon the mortality 
if these animals. The first case cited occurred between September 7 
S, when after 3 or 4 cold days the temperature sank to — 30° C. on 
jie niorning of the eighth rising again to 8° at one 0' clock and sinking 
Q 20 at seven in the evening. Out of 70 voles which were exfwsed to 
iJese conditions and which had been perfectly healthy at 7 p. m. on 
September 7, 43 were dead by 7 p, m. on September 8, that is, rather 
)ver 60 per cent. The following table .shows the mortality for the 
liderent species: 


Apodemm a^rarim mortality 100 per cent 

Evoiomys glauolus ” 82 ” ” 

Microtus arvalis ” 56 " ” 

Mus musculu^ hortHlanus ” 50 ” ” 

Cricelulus armarius '' 33 ” ” 


The most resistant species are Chionomys ratiiceps and Cricetus cri- 
'f« both of which survived the frost. 

Other observations were carried out from September 29 to October 
when the temperature dropped to - f C,, with similar results. 

These facts according to the writer show clearly the causes for the sud- 
iii death of the voles. Microscopic examination, both anatomical and 
icteriological, of a large number of dead specimens revealed a perfectly 
?althy condition of the internal organs. This finally confirms the con- 
usion that the invasion of voles in 1914 in Kiev and in other provinces 
. the south-west of Russia W{is terminated during the winter by the me- 
ireological conditions only (excessive damp and warmth) and not by 
le intervention of the disease caused by Bacillus typhi murium Lbfifl. 



